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» Robertshaw has created @ new Educational Service 
_ for the free use of home economics teachers, home 
demonstration agents, home service directors. This 
Service selis the modern range by selling measured 
heat as an important ingredient in every recipe. 
ads Of requests have already been re- 
ceived, Nyousamds of teachers and directors will 
shortly be pg@moting range sales more effectively 
ith its aid. Another big step forward in range mer- 


pi 


hag a big step forward 
@n heat control! Complete 
fontrol of both fuel and tempera- 


e in one dial! One motion turns 


the gas on, dials the desired heat. TH ERMOSTAT COMPANY 


™ne motion turns the gas off and 
eturns the setting to zero. Provided Youngwood, Pennsylvania 


Jpnly by Robertshaw! 


























Large capacity meter and regulator installation 
using EMCO Meters with EACORECTORS, 
EMCO Regulators and Nordstrom Valves. Note 
that piping manifold is constructed to accom- 
modate additional meters for anticipated 
increase in load. 





RACTICALLY every kind of large volume 

gas measurement is being accomplished suc- 
cessfully, accurately, and at low cost by EMCO 
Large Capacity Meters—in industrial plants, 
bakeries, apartment houses, hotels, refineries, 
gasoline plants, at town borders for munici- 
palities, on gas wells, and practically every 
metering service. 


When EMCO Meters are 
used on lines controlled by 
EMCO Balanced Valve Regu- 
lators and Nordstrom Valves, 
the combination provides 
the ultimate in measurement 
and control satisfaction. 


THE EMCORECTOR 


Llse EMCO HIGH PRESSURE METERS 
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much are you paying 
forsremoving naphthalene? 


The cost of operating a Semet-Solvay Oil Scrub- 
ber, even including interest on the investment, 
is so small that the important question is not 
how much it costs to operate it but how much 
you may be paying for not removing naphtha- 
lene and other impurities from your gas before 
it enters the mains. 

Distribution troubles, and service calls that 
are so costly both in dollars and cents and in 
public good will, are being materially reduced 
where the Semet-Solvay Oil Scrubber is in use. 
As more and more of the modern type of gas 
appliances come into use, equipment for clean- 
ing gas becomes more and more necessary. 

The Semet-Solvay Oil Scrubber is of the two- 
pass type. Fresh oil is added continuously in a 
very small stream, thereby keeping the circu- 
lating oil always below the saturation point and 
assuring maximum absorption of naphthalene 
and other impurities with minimum use of oil. 
The fouled oil is not lost but is used for carbu- 
retion in the water gas set. 

Let us tell you more about the Semet-Solvay 
Oil Scrubber. 


SEMET-SOLVAY 
OIL SCRUBBER 


for removing naphthalene 
and other impurities 
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PRESENTS NEW HIGHS... ..<& 
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Balanced Gor Sales... 
Balanced For Profit! ME 


The 1941 Universal introduces something 
entirely new in a line of modern gas ranges. 









New Allitrol Simmer-Save Burner offers auto- 
matic controlled boiling heat—automatic con- 
trolled “Keep Warm” heat—improved speed 
boiling and frying heat . . . New solid type 
Precision Oven Burner gives better perform- 
ance especially in distribution of broiling heat 
plus greater flexibility and better control of 
all oven heats .. . In-A-Drawer Broiler with 
Savory Smokeproof, Fireproof Broiler Grid ¥ 
gives added convenience and better results 
in every phase of broiling . . . One-piece top 
integral with backguard adds new beauty. 
And,—every range fits into a logical price 
bracket thus presenting a line that is truly 
balanced for sales and balanced for profit. 
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* The new streamlined, easy-to- 
clean Universal Alltrol Simmer- 
Save Burner offers an automatic 
controlled “Keep Warm” heat 
which maintains foods at serv- 
ing temperature without further 
cooking thus providingincreased 
use value for gas as the modern 
cooking fuel. It offers increased flexi- 
bility plus positive control, and brings 
added convenience, increased economy 
and greater use value for all methods of 
top burner cooking. 
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MANUFACTURED BY CRIBBEN & SEXTON CO. 


. ft — 700 N. Sacramento Boulevard Chicago, Illinois 
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THE GAS UTILITY INDUSTRY 
IN 1940 


United 


States 


continued their a gain of 12.4 per cent. Sales of 


record of progress and expansion during 1940, according tural gas for industrial purposes 


T HE GAS UTILITIES of the 


to Alexander Forward, Managing Director of the Ameri- 


can Gas Association. 


rose from 654,662,000,000 cubic feet 
in 1939 to 719,776,000,000 cubic feet 
in 1940, an increase of 9.9%. Sales 


Manufactured and natural gas companies, supplying towns of manufactured gas for industrial 


and cities with a population of 
more than 84,000,000, served a 
total of 17,980,300 customers, 
representing the largest num- 
ber of consumers ever con- 
nected to the mains of the in- 
dustry. ‘This was an increase 
of 481,000 over the year 1939. 
Of these, 10,232,900 were 
served by the manufactured 
gas industry and the remaining 
7,747,400 were served by the 
natural gas industry. 

Revenues of the entire industry, both 
manufactured and natural, as 


ggre 


gated $873,358,000, a gain of 7.3 per 
cent over the preceding year of 193 


The natural gas companies grossed 
$491 276,000, a gain of 9.4% for the 
year, while revenues of the manu 
factured gas companies were $382, 
082,000, as compared with $365,150, 
OOO in 1939, an increase of 4.6 per 
cent. 

Sales of manufactured gas for 
domestic uses, such as cooking, re 
frigeration, house - heating, water 
heating, etc., amounted to 267,438, 
000,000 cubic feet, an increase of 7.3 
per cent for the year. House heating 
sales, registered a gain of 25.1 per 
cent. The sales of natural gas for 
domestic uses registered a_ pro 
nounced upturn, rising from 372, 
971,000,000 cubic feet in 1939 to 
419,354,000,000 cubic feet in 1940, 
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ALEXANDER FORWARD 


Managing Director American Gas 
Association 


and commercial purposes showed an 
upturn, rising from 111,078,000,000 
cubic feet in 1939 to 119,624,000,000 
cubic feet in 1940, an increase of 
7.7%. 

Preliminary estimates indicate that 
the total production of natural gas 
in 1940, including amounts used in 
the manufacture of carbon black and 
for field purposes, reached a total of 
2,600,000,000,000 cubic feet. Ap 
proximately 183 billion cubic feet of 
natural gas were used as fuel for 
generating electric power in 1940. 

The outstanding engineering 
achievement of the year was the in 
stallation in Cleveland, Ohio, of a 
new plant which reduces natural gas 
to a liquid state at a temperature of 
250° below zero and stores it in 
special containers from which it is 
later withdrawn in its original form 
and fed into distribution mains 
Some of the advantages foreseen in 


this novel type of plant are a sub 


stantial saving in storage facilities, 


the ready availability of a gas suppl) 
in case of emergencies, and the abil 
ity to maintain uninterrupted service 
during severe peak demands. The 
new plant has incited great interest 
not alone within the gas industry, 
but in the engineering and chemical 
professions as well. 


Gas companies continued to in 


augurate more favorable rates for 


house-heating through central plant 
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urners and equipment. It is esti- 
| 


mated that the total number of gas 
central house-heating installations 
connected to the lines of all United 
tates gas companies in_ 1940 
:mounted to 800,000. In addition 
approximately 1,800,000 
dwellings heated by unit heaters, 
Space heaters, floor furnaces, ete., 
fiving a total of more than 2,600.- 


O00 homes in the United States that 


In recent years, the gas industry 
has supplemented the substantial 


research conducted by gas 


ipphlance manufacturers by a vigor- 


ous and well-planned program of re- 


search and development through the 
American Gas Association Even 
vette n more efficient gas equip- 


ment will shortly be available, which 
should serve to enhance the com- 


itive position of o% 


gas. 


The gas industry is taking a lead- 
ing part in supplying the vast in- 
dustrial heating needs of factories 
and mills that are producing the 
thousands of parts for equipment 
and machines necessary in the Na- 
tional Defense program. For hard- 
ening the small and intricate parts of 
machine guns to the final heat treat- 
ment of the largest guns, specially 
designed gas furnaces are speeding 
production at an ever increasing 
pace. In the navy yards, some of the 
largest industrial furnaces ever built 
are annealing fully assembled gun 
turrets with gas. [Equipment which 
has been developed for peace-time 
uses during the last decade through 
cooperative research and engineering 
by the gas utilities and leading 
equipment manufacturers under the 
sponsorship of the American Gas 


Association is rapidly being put to 
sS 
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work to speed up production in wat 
industries. 

Industry and business used about 
55% more gas during 1940 than 
during the boom period of 1929. It 
is estimated that the normal use of 
industrial and commercial gas dur 
ing 1941 will be at least 10% greater 
than 1940 and supplementing this 
will be the great quantities of gas 
used for purely defense productio1 
in the United States and Canada. 

New streamlined gas equipment 
for restaurants, hotels, clubs and 
bakeries is being installed in increas 
ing quantities and is contributing 
materially to the modernization of 
all kinds of eating places. Food prep 
aration technique is changing rapidly 
and chefs are finding that the newly 
designed specialized gas equipment 


enables them to easily adopt the 


All restau- 
rant foods used to be cooked on 
heavy duty ranges and in 
ovens 


newer < ooking methods. 
range 


main cooking appliance, it is being 
supplemented by such special gas ap 
pliances as deep fat fryers, ther- 
mostatically controlled grills, indi 





While the range is still the 


9 


vidual deck baking and 
radiant broilers, 
various types of coffee makers and 
a host of 


roasting 
ovens, ceramic 
other special gas devices. 
The newer needs for speed and qual- 
ity in quantity cookery will see this 
movement toward specialized gas ap 
pliances rapidly 
1941. 

The attitude of American house 
wives toward gas fuel and the mod 


ern gas 


accelerated dut ing 


undergone a 
marked improvement over the last 
five years during which the industry 
has sponsored a national advertising 
program, a survey conducted near 
the close of the year reveals 


range has 


During the current year, full-page 
advertisements on the modern gas 
range and on the four main house- 
hold uses of gas fuel have appeared 
in national magazines with a circula 
tion of nearly 20,000,000. In addi- 
lion, sixteen magazines serving the 
trade and professional fields have 
carried advertising promoting the in- 
dustrial use of gas. 

\ugmented by local newspaper 
advertising, the national campaign 
has been an influential factor in in- 
creasing sales of gas and modern 
gas-using equipment. 


The Gas Industry has continued 
its activities to promote the use of 
Gas for the 4 Big Jobs in the homes 
of the nation. During 1939, gas 
utilities reported that of the new 
homes constructed in their terri- 
tories, 91% used gas for cooking, 
77% for water heating, 620 for 
house-heating and 12% for refrig- 
eration. Preliminary figures for the 
vear 1940 indicate further increases 
in each of these uses. 

An impressive record of gas serv- 
ice has been made in the housing 
projects completed by various gov- 
ernmental departments and bureaus 
during 1940 and the industry is sup- 
plying gas for many services in 
numerous cantonments and defense 
housing projects throughout the na- 
tion. 


Total sale of gas ranges during 
1940 was 1,600,000 units—the high- 
est record in the history of the in- 
dustry, according to the Association 
of Gas Appliance and Equipment 
Manufacturers. The sale of Certified 
Ranges inaugu- 
rated in August, 1938, has continued 
to increase to the point where this 
type of range, tested and approved 
for unexcelled cooking performance, 
represents a substantial portion of 
More than 500,000 
automatic gas water heaters were 
sold during 1940. 


Performance Gas 


total range sales. 
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tT the end of each three months’ 
Seca of war a review seemed to 

indicate that little material al- 
teration to the life of the Gas Indus- 
try had taken place. On looking 
back, however, over twelve months 
the introduction of special wartime 
measures for the industry, and the 
repercussions of wartime generally, 
have created not only problems, but a 
very different way of looking at our 
business. 

Examination of a long list of Stat- 
utory Rules and Orders shows that 
all sides of industrial life have been 
affected and business operations se- 
verely narrowed. As far as we are 
concerned, the gas rationing under 
the Fuel and Lighting Order came as 
a first rate shock, not so much per- 
haps that some such scheme was un- 
expected, but in its immediate reac- 
tion on the public. The authority re- 
sponsible for this Order foresaw the 
possibility of immediate and intense 
aerial warfare over the larger cities 
and ports in the country, and the pos- 
sible temporary dislocation of public 
life and distribution. Because that 
immediate and intense aerial bom- 
bardment did not take place, many of 
us were very aggrieved about the Or- 
der, and felt the effects months after 
its abandonment at the end of 1939. 

Take three items alone and it can, 
now after twelve months, be better 
appreciated how in many cases gas 
consumption has declined. These 
three are gas rationing, complete 
blackout conditions, and evacuation. 
For some gas undertakings, the fact 
of being a reception area has not had 
the effect of creating increased gas 
consumption as large as one might 
expect. On the other hand, in some 
particular localities up and down the 
country immense quantities of gas are 
being consumed for munitions re- 
quirements. 

For perhaps 18 months _ before 
Sept. 3, 1939, training for air raid 
precautions, including fire, gas decon- 
tamination, and general repair, had 
been undertaken, but except in iso- 
lated cases, there would appear to 
have been very little enthusiasm; the 
larger the gas undertaking, in all 
probability, the greater and speedier 
was the effort. The outbreak of war 
did bring with it the realization that 
even perfunctory training had not 
been wasted, and quickly, within a 
few weeks, works personnel had been 
assigned particular jobs, and after 
getting over the shock of the black- 
out conditions, work proceeded along 
somewhat new but fairly smooth 
lines. The enormous expenditure, 
taking the Gas Industry as a whole 
on protection of works, linking up of 
undertakings, provision of standby 


January, 1941—American Gas Journal 


Twelve Months of War 


A Correspondent reviews some of the effects 


of the first year of war upon 


the British Gas Industry 


Reprinted from the Gas Journal (London), October 16, 1940 





plant and spares, and the increase in 
wages for emergency gangs, together 
with the increase in gasworkers 
wages and the pithead price of coal, 
are partly responsible for unprece- 
dented increases in the price of gas: 
the decline in output, however, must 
not be forgotten, as this has also 
largely contributed to what is prac- 
tically a general raising of price 
throughout the country. 

Probably the possibility of bombs 
dropping on our towns, together with 
the movement of the population, was 
rsponsible for many undertakings dis- 
continuing or curtailing hire purchase 
of gas appliances, but after two or 
three months it is believed that many 
were reinstating their schemes and 
endeavoring to proceed along pre-war 
lines, excepting that the appliances 
were costing more. This does not, 
of course, apply generally ; many un- 
dertakings situated in the more dan- 
gerous areas in the country have of 
necessity altered temporarily their 
prewar individual ways of life. 


The Case for the Press 

As early in the war as Sept. 13, 
1939, the “Gas JOURNAL” stated the 
case for the Press, and in a few well 
expressed words made it known that 
it would “spare no effort in bringing 
together the various interests in the 
Gas Industry and disseminating es- 
sential news and information,” and 
it may be fairly said that within its 
power the “JouRNAL” has faithfully 
carried out its promise. In many 
cases news and information have 
been lacking, but there are reasons 
for this, and it seems generally that 
the veiling of certain matters is taken 
quite cheerfully. 


So that concerns could be sure of 
carrying on business under what 
might have been trying coditions, 
temporary addresses crept into the 
postbook, and the cancellation of 
meetings and conferences threw in- 
dividuals more into confined local- 
ities. 

Later on, after the re-organization 
of the Ministry of Food, B.C.G.A, 
type advertisements could be recog- 
nized over the diction of the Minis- 
tery of Food. 

The Industry was deprived of the 
benefit of the two important annual 
meetings of The Institution of Gas 
Engineers, and further, the Institu- 
tion, having decided on a research 
policy, has been unfortunately com- 
pelled to restrict its activities in that 
direction. However, the very least 
that can be said is that the importance 
of the Institution’s work generally is 
recognized and everyone having con- 
nection realizes the enormous amount 
of business to be undertaken. 

The severest of winters proved a 
strain on transport, and at certain 
periods coal deliveries were on the 
low side. In few instances, however, 
was the gas supply entirely cut off 
it is believed the number was two 
throughout the whole of the country 
—but the “counting of rivets” was 
widespread, though not general. The 
icing of gasholders produced some 
very pretty arguments, even to the 
quotating of elementary heat, light 
and sound. 

An odd collection of items has af- 
fected working costs, organization, 


and administration. These comprise 
War Risks Insurance, the rather di- 
vided opinions as to whether gas em- 
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ployees serving with H.M. Forces 
should be paid allowances during ab 
sence, the call on gas plant and appli 
ance contractors and gas officials for 
other duties beside Service duties, the 
release of skilled workers for pro- 
duction of munitions, the operation 
of the Schedule of Reserved Occupa- 
tions, and the use of coal from more 
distant coalfields with the attendant 
increase in price. 

Matters of interest and controversy 
have been the increase in the quantity 
of gas manufactured by coke and oil 
processes in various localities, the 
consideration of the class of fuel best 
suited for the manufacture of pro 
ducer gas for vehicles, the misfortune 
attending gas works on which water 
less gasholders are situated, the low 
return for gas-works produced ben- 
zole compared with the present day 
price of pool petrol, and the wartime 
relations of the Electrical and Gas 
Industries. 

Quite intense arguments have 
taken place as to how best gas might 
be used for driving motor vehicles, 
and although many hundreds of ve 
hicles are using gas bags and gas at 
low pressure, the quantity is much 
less than one might expect. The ap 
plication of high pressure gas is lim 
ited and applies to those districts in 
which high pressure machinery was 
already installed, and the availability 
of cylinder supplies; it seems that 
time and determination are the main 
factors in making more widespread 
the use of gas under high pressure 
The most important point could well 
be that in considering the installation 
of such machinery the capital once 
expended must be forgotten, as, un- 
less the annual quantity of gas to be 
handled is known, no cost figure for 
compression per thousand cubic feet 
can be allocated. It is not intended 
to convey the idea that the charge for 
compressed gas should be made up 
only of cost of manufacture of gas 
and maintenance cost of compressing 
machinery—some figure must obvi 
ously be included for the installation 

but theoretically this figure depends 
on the hours that the machines are 
running, which in other words means 
the quantity of gas compressed. 

The ever extending boundaries of 
certain undertakings and acquisition 
of individual undertakings, in some 
cases without any apparent geograph- 
ical continuity, have been brought 
practically to a standstill, and wheth- 
er or not these large and extensive 
concerns will function under war con- 
ditions better than the smaller and 
more orthodox undertakings will be 
known only after the war is over. 


American Gas Journal 








Coal for Home Market 


The collapse of France has re- 
leased huge quantities of coal for the 
home market, yet the condition still 
remains that many undertakings 
could do with heavier supplies. Prob- 
ably a day of reckoning will come 
about the introduction of an ob 
noxious war clause into coal con- 
tracts, and unless the differences be- 
tween the coal supplier and buyer 
are smoothed over by the Govern- 
ment the one time happy understand- 
ing between the two parties, now di- 
minishing, will disappear. The in 
crease in freightage costs of coal is 
recognized as being justifiable, but 
on the other hand the introduction of 
features to induce quicker turn round 
of wagons, although exemplary, was 
not really a practical measure. 

The control of materials under De 
fence Regulations includes iron and 
steel, timber, sulphuric acid, toluole, 
and paper, all of which affect the Gas 
Industry more or less, and are a 
means of protecting the respective 
materials against misuse. 

The Government has made grants 
for standard air raid shelters and cer- 
tain defence provisions. Compensa- 
tion has been made for railway wag- 
ons requisitioned since the commence 
ment of the war, and in some special 
cases Government help, under one or 
other of the Departments concerned 
with Supply, have contributed to- 
wards the cost of plant, equipment, 
and distribution charges. 

There was no increase in the charg- 
es made under the Gas Fund (Con- 
tribution) Order, 1940—a helpful de- 
cision—and the method of computing 
the contribution of individual under- 
takings to the national bodies has 
been to the Industry’s benefit finan 
cially. 

Gas works among others were en- 
abled on the formation of the Local 
Defence Volunteers, later termed the 
Home Guard, to form their own In- 
ternal Defence Units for protection 
of public utility property. This in- 
troduction has no doubt satisfied a 
craving by hundreds of thousands to 
assist the national effort in a more 
practical manner. 

Finds of antiquity up and down the 
country continue to be made, and the 
discover) of an almost perfect quem 
at Wakefield Gas Works is interest- 
ing. 

\lthough 1936-7 produced Com- 
munication No. 146 of The Institu- 
tion of Gas Engineers dealing with 
the removal of sulphur compounds 
from town gas, it is a war year that 
brought to our notice the plant at 
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Mirfield for desulphurizing _ gas. 
Whether or not it is fair to include 
this in outstanding items of interest 
for the first war year cannot be ad- 
vanced with any certainty. The Gas 
Industry, without the slightest shad- 
ow of doubt, has risen to the occasion 
in its production and supply, and the 
forward view of having good plant 
and plenty of it has formed compen- 
sation in some measure; where large 
quantities of gas have been required, 
they have been produced and de- 
livered. The outstanding opportun- 
ity would appear to be the service 
which the Gas Industry may render 
to the catering industry. 

The outstanding surprise may be, 
in the view of many, the decrease in 
gas consumption, and perhaps the 
Measure of most importance is No. 
1788 dealing with permissible charges 
for gas, the allowable profits and div- 
idends. It is thought that Dr. Fox- 
well’s article on Post War Fuel Pol- 
icy (G. J., Jan. 3 and 10) warrants 
the closest attention, as it contains a 
basis for advanced thought on the 
working of the Gas Industry in re 
lation to allied industries. 

On both occasions when the pit- 
head price of coal was increased any 
increase in the price of coke was de- 
layed, and it is a happy solution that 
any future increases in the pithead 
price of coal will take with them an 
automatic increase in the price of 
coke. 

The Gas Industry sympathizes 
with those undertakings and busi- 
nesses whose temporary misfortune 
has placed them in localities where 
enemy action has occurred, and work 
has had to be carried on under dan- 
gerous and trying conditions. 


¥ 
. 


A.G.A, Grants Special Considera- 
tion to Members in Active Service 


At its regular meeting on December 5 
the Executive Board of the American Gas 
\ssociation took the following action: 

“The individual members of the Ameri- 
can Gas Association who enter the Mili- 
tary or Naval forces of the United States 
will retain their membership without pay- 
ment of dues for one year and forty days 
from the date of entry into service. All 
membership services will be supplied while 
members are on active duty.” 

It is important that the Secretary of the 
\ssociation be advised of the exact date 
on which a member reports for military 
or naval service and the camp or station 
to which he is assigned. 

The member’s name will then be placed 
on a Special Roll and his dues will be ad- 
justed in accordance with the action of the 
Executive Board. 
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City Gas for Special Atmospheres 


Noiry Gas, or utility gas as it is 
sometimes known, is so familiat 
to all of us that we may think of 

it only as the fuel that keeps our Bun- 
sen burners or our kitchen stove go 
ing so conveniently. Actually it is 
not so simple a fluid, nor is it identi- 
cal in composition in each of the 
burners from which it flows. 

More than 30 different types of 
fuel gases are commercially sold and 
used throughout the United States 
but in each locality they are just 
“city gas.” Thus, to the individual, 
used only to his own gas, there seems 
but little unusual about it, although 
it really may be a most extraordinary 
chemical agent. Typical gas anal- 
yses are given in Table I. They vary 
in composition from 100% hydro- 
carbons to mixtures containing prin- 
cipally carbon monoxide and hydro- 
gen, while still others are air-gas mix- 
tures with only 17% combustible by 
volume. 

It should occasion no surprise that 
the application of these many gases to 
the problems of the chemist and 
metallurgist have progressed far be- 
yond their use as fuels. They have 
attracted attention from potential 
users with many different require- 
ments for special atmospheres with 
which to surround their products, and 
even as raw materials for the modifi- 
cation of metals and the starting 
point for organic syntheses. 

Generally speaking, when a gas has 
been located to meet some special 
needs it may also be successfully ap- 
plied for heating the process, furnace, 
or oven in which the special at- 
mosphere was also a requisite. This 
flexibility, providing both fuel and at- 
mosphere has become a predominant 
industrial factor only within the last 
decade. Formerly, the limit of 
special atmospheres was the degree 
of adjustment which was obtainable 
by manipulating burner control valves 
and these results were expressed by 
the old text book terms oxidizing, re- 
ducing, and neutral atmospheres 
Their definition, so simple to those 
who coined the terms, now eludes us 
as completely as a buzzing mosquito 
on a summer night. 

For convenience, the words are still 
used to classify types of atmospheres, 
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Sept. 12th, 1940. 
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but they have lost much of their sig- 
nificance as metallurgical or chem- 
ical factors. We define them as fol- 
lows: 

“An oxidizing atmosphere is one 
in which oxygen concentration ex- 
ceeds 0.05%, and the sum of CO and 
H. is below 0.05%. 

“A neutral atmosphere is one in 
which the sum of CO and Hg is not 
more than 0.05% and the oxygen is 
less than 0.05%. 

“A reducing atmosphere is one in 
which the sum of CO and Hz exceeds 
0.05% and the oxygen does not ex- 
ceed 0.05% 


placed by more descriptive names 
which indicate the effect upon the 
products, as, for example, scaling, 
carburizing, decarburizing, nitriding, 
bright annealing atmospheres and so 
on. Of course, this process has been 
one of gradual evolution, developing 
from the use of individual gases like 
H. or ammonia which had been in use 
for many years. The real strides in 
the application of special atmospheres 
seem to date from about 1932. 
Fostered by the demands from the 
automobile industry for a high degree 
of perfection of sheet steel for deep 
drawing of one piece bodies, the 
special protective atmospheres as- 
sumed new importance. The rapidly 
erowing interest in bright finishes 


TABLE I 
Percentage of Combustible Constituents in Unburned Gases 


Bluc Carburet- Coke Anthracite Refin- Natural Natural 
Hater ted Water Oven Producer ery Gas Wet Gas Sweet 
Gas Gas Gas Gas Gas Type Type 
CHa Methane 1.3% 8.1% 29.6% 1.0 41.6% 87.0% 73.1% 
C2He Ethane 0 ia 0 19.2 4.1 23.8 
CsHg Propane 0 ; 0 17.0 2.6 0 
CiHio = Butane 0 0 02 0 8.5 2.0 0 
CoH, Ethylene 0 6.7 0 4.0 .0 0 
CsHe -’ropylene 0 1.5 0 5.3 0 0 
CeHe Benzene 0 1.3 J 0 0 0 0 
He H ydrogen 47.3 37.4 56. 17.7 1.4 0 0 
co Carbon 
Monoxide 37.0 35.0 23.2 1.6 0 0 
Balance to make 100% principally Nz, COz and minor impurities. 


Also note light oils and their constituents 


unsaturate 


Oxidizing atmospheres produced 
by large amounts of excessive air in 
the combustion products were long 
known to be required for the baking 
the drying of synthetic 
enamels, and for many phases of 
ceramic work. Reducing atmospheres 
containing free hydrogen and carbon 
monoxide as well as some of the hy- 
drocarbons were well established 
vears ago in a limited way for the re- 
duction of metals from their ores and 
were known to be helpful in minimiz- 
ing scaling of steel, oxidation of cop- 
per, etc. Such atmospheres were 
also used to pre xluce the crinkle effect 
of certain enamels. The results were 
satisfactory within the limits of older 
manufacturing specifications but they 
were inadequate in terms of modern 
demands. 


OT cores, 


Even the older nomenclature has 
given way and the terms, oxidizing, 
neutral and reducing are being re- 


aromatics, higher paraffins, cyclo-paraffins, 


mercaptans and the N and O compounds. 


added impetus to the spread of their 
use. Before long there was a rush 
to use special atmosphere machines 
which sometimes were unwarranted 
for the particular application, but the 
setbacks only served to clarify the 
methods and their history has been 
one of rapid spread and improvement 
made possible by cooperation between 
equipment manufacturers and indus- 
trial gas engineers with the metal- 
lurgists and production men in in- 
dustry. 

As far as metal heat treating is 
concerned the special atmospheres 
have made possible three accomplish- 
ments which have all but revolution- 
ized metal manufacturing ; first, clean 
heat treatment of low carbon steels 
(and non-ferrous metals as well); 
second, bright hardening of medium 
and high carbon steels without any 
surface oxidation or decarburization ; 
and third, bright treatments for high 
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carbon and alloy steels. 
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Naturally 


these classifications overlap and a 


given steel may be successfully treat 
ed in more than one type of special 


atmosphere depending on the time 


) 


and temperature of the process. Pro 
tection given by the gases surround 
ing metals is a function of several 
variables and what may be inert ir, 


one instance may be active in another 
Nitrogen is typical of such action and 


may 


be unsatisfactory for certain 


metals in spite of its so-called chem 
ical inertness. 

In these applications of special at 
mospheres we are dealing with at 
tempts to prevent the interaction of 
the metal with any of the gases sur 
rounding it, except possibly the re 
duction of scale to the free metal 
There is, on the other hand, an equal 
ly important application of special at 
mospheres, in which direct interac 
tion with the metal is desired. Per 
haps the best example of such work 
is the application of special atmos- 
pheres for gaseous carburizing. 

In a similar way it is possible to 
classify these special atmospheres fo1 
chemical applications such as the in 
ert atmospheres for fire protection or 
for purging of combustible gases for 
storage vessels of various sizes. 


General Methods for Special 


Atmospheres 


The particular use will indicate the 
required individual characteristics in 
the atmosphere which will produce 


the desired result. 


It might, there 


fore, be helpful to tabulate the gen 
eral methods of producing the special 
atmospheres and to indicate their 
principal applications. There are nine 
general methods in current use, two 
of which are not strictly special at 
mospheres but they have been in 
cluded for the sake of completeness. 
There are more than twenty manu 


facturers of 


national reputation 


building the machines for producing 
these various gases. 

The nine general methods of pro 
ducing these protective heat treating 
atmospheres include : 


1. 


Purified partially burned gases 
[ have already mentioned the 
principal application of this type 
of atmosphere for annealing low 
carbon steels. It is also applied 
to the annealing of copper tub 
ing, wire and for hardening 
some of the S.A.E. _ steels. 
Within its limitations, a pro- 
spective atmosphere of this type 
is better than direct heat, in 
most instances. It is hard to 


American Gas Journal 


~~] 


discuss this subject without hav 


ing these reservations constant 
ly in mind: time and tempera- 
ture are vital points to consider 
in generalizing on the effect of 
an atmosphere. It must also 
be remembered that the atmos- 
phere gas entering a_ furnace 
and leaving a turnace may be 
quite different. 


Cracked gases 

The cracked gases are very 
much higher in B.t.u. content 
and in reducing constituents. 
They have special application 
for carburizing and for heat 
treating certain high carbon 
This is the type of at 
mosphere which would undoubt- 
edly have an important applica- 
tion for chemical reduction 


steels. 


pre cesses, 


Cracked liquid ammonia 

The principal application, up to 
the present time, seems to be in 
the stainless steel field and for 
fabricated parts which can justi 
fy this relatively high-cost at- 
mosphere. It can be modified 
in various ways to produce any 
desired nitrogen concentration. 


Pure nitrogen atmospheres 

\ great deal could be said about 
atmospheres of this character 
which, theoretically, are neutral 
to most materials. Practically, 
it is hard to keep the nitrogen 
from becoming contaminated in 
one way or another. The most 
promising commercial possibil 
ities lie in producing nitrogen in 
a generator using gas as a raw 
material and then removing all 
oxygen, carbon dioxide, and wa- 
ter, leaving some carbon mon- 
oxide, hydrogen, and methane 
behind. Broadly speaking, nitro- 
gen atmospheres are best where 
the neutrality act is desired. 
They are not so good where a 
little favoritism must be shown 
to one side or another. 


Treatment of natural gas with 
steam and air followed by re- 
moval of carbon dioxide and 
water 

Developed for the production of 
atmosphere with high carbon 
monoxide, hydrogen, and nitro- 
gen content. The chemistry of 
producing this type of atmos- 
phere can work in reverse. Hy- 
drogen easily reacts with CO, 
water. This can 
ruin the effectiveness of expen- 
sive dryers. 


to pr luce 


Cracked methanol 


Protective tor the shorter treat- 


ments but is decarburizing in its 


~ 
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action for the high carbon steels. 
This action has been noted by 
many observers and is one of 
the principal reasons why pure 
hydrogen, which can and is be- 
ing effectively used for certain 
work, is not recommended for 
the higher carbon steels. 

In all of these methods of pro- 
ducing special atmospheres, it is 
hard to keep traces of moisture 
out. It is all too easy for oxy- 
gen to enter and, if hydrogen is 
present, then water is also. Oxy- 
gen gets in by many ways. It 
creeps in through wash water, 
through extracting solutions, by 
leakage, and so on. The water 
SO produced is practically im- 
possible to eliminate and is gen- 
erally troublesome. 

Charcoal producer gas 

Itisa type of atmosphere which 
has been very popular in Europe 
and has now been introduced to 
this country for the tool steels, 
molybdenum steels, etc. As in 
the previous types, the question 
of water vapor is important and 
some of the latest units preheat 
the charcoal to purify it before 
producing the atmosphere gas. 
Protection by coating 

Various methods have been 
tried; such as, copper plating, 
coating with lithium carbonate, 
coating with various porcelain 
frits and glazes. All of the 
methods have certain objections 
but the idea should be encour- 
aged, as it is definitely satisfac- 
tory procedure and would per- 
mit the use of direct-fired gas 
furnaces. Possibly, these coat- 
ings would have their greatest 
value in plants where it would 
only be occasionally necessary to 
heat treat with protection. Un- 
der such circumstances, a pre- 
pared atmosphere furnace might 
not be justified and the coating 
would do the trick. 


Vacuum furnaces 

Practically unknown in_ this 
country, the vacuum furnaces 
are used in Germany and, to 
some extent, in England, but 
they do not give the perfect re- 
sults that you might expect. It 
is difficult to keep out traces of 
air, and the vacuum seems to ac- 
centuate the action of oil films 
left on the work—something 
that must not be overlooked in 
all special atmosphere furnace 
practice. 


In order to apply these methods in 


practice, it was first felt that scientific 
work would lead to a definite state- 
ment regarding the composition of a 
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given atmosphere, but in practice 
other variables require consideration, 
particularly time and temperature, 
making it impossible to lay down 
hard and fast rules for the composi- 
tion of a given process atmosphere. 
Table I1 is illustrative of the typical 
protective atmospheres in actual use 
at present. These are largely partial 
combustion atmospheres supplement- 
ed by purification, removal of CO, 
and dehydration, as required. 


The essential part of machines for 

this purpose are: 

A. Gas burner permitting the con- 
trol of the air gas ratio at fixed 
levels. 

B. Suitable combustion space with 
catalyst when required. 

C. Washer and cooler intended for 
removal of some of the water 
vapor produced and for cooling 
the gas. This may also remove 
some CO, SQ., and SOs, al- 
though the low partial pressure 
of these constituents makes the 
complete removal doubtful un 
less the water wash contains ap 
propriate chemical absorbents. 
An oxide box is often of advan 
tage with manufactured gases 
as it is not expensive and offers 
a factor of safety if the mixture 
is richer than normal. The re 
moval of CO, and addition of 
some CH, or its equivalent is of 
benefit in overcoming any de- 
carburizing tendency. 
necessary not to reintroduce 
oxygen through the water, or by 
leakage. 

D. Dryer. The effect of even 
small quantities of water vapor 
may be very marked, and vari 
ous dryers are used to reduce 
the moisture content to levels 
below those at which the work 
will be affected. Principal 
equipment employed for this 
purpose includes refrigeration, 
adsorption by silica gel, or by 
activated alumina. Washing 
eliminates carbon and dust. 


Care 1s 


The resultant gas is non-explosive 
if the B.t.u. value is kept below 50 
3.t.u. per cu. ft. Precise analyses of 
the composition of the hot gases in a 
furnace are difficult to make and O, 
is likely to be present in small quan 
tities (0.05%) even in the presence 
of large excesses of combustible. 

When richer gases are required the 
unburned gas is heated in closed con- 
tainers maintained at temperatures 
higher than that at which the gas is 
ultimately to be used. The opera- 
tion is carried out in the presence of 
a catalyst such as coarse iron turnings 
and steam and/or air added to assist 
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TABLE II 
Typical Protective Atmospheres Produced from Gas 
CH, Fur- Retort 
fir nace Tem- 
Gas + Temper- per- 
it CO CO C2Hs Ne ature ature 
Nat g nbustion) 8.7 5.8 1.9 74 
Natu 2 € i aiter mb.) l 1 2.8 0.0 5 06 
Mat u 821 5.8 9.5 0. 70.8 
\ ving 
< r iti 
Annealing bin 1.5 10.7 i - 1150 2000 
Annealing 1.6 5.7 ee 1300 1600 
Annealing 1.7 10.7 3 800 1800 
Hardening 11.1 3.0 1550 1800 
H ng 2g UO. ¢ 1550 1600 
( br Pe l 2 l } 1.8 215 1600 
It g ¢ 051 0.5 10.8 Cold 2000 
I y g 
5 1 8 Cold 2000 
4 Z 2 ) 65 
| natural ga ains Purification of Special 
} ul [ and 1 mad es 
CH, 70% Geo, Nz 11%. The results Atmospheres 
¢ prot 1 atm sphere y 
, , / peratior } 1¢ _ ‘ 
} t results 1tmos- Che very term “special atmos- 
; rator py not yet stan pheres” which has been applied in 
" this paper denotes purification of the 
; a tan 3 ; normal gaseous products, both burned 
in the removal of tree carbon pro- . ; 
: : ag and unburned, to produce certain spe- 
duced from the pyrolysis of hydro- : 
, ce — cie results. In general five proc- 
carbons in the original gas. The : a é 
é ; esses are employed to purify partially 
principal reaction in the case of me- ; ; : 
burned and cracked atmospheres as 
follows: 
CH, = 2H, + ( 1. Condensation or Washing 
H.O = CO H Water is generally used in a 
suitable washer-scrubber tower 
ne carbon precipitated may be re- to condense the atmosphere and 
oved by filte ring or W ashing, it nec- cool it. If necessary, solutions 
essa&r\ It has been noted that the to remove C( Jo, S( Jo, and \( ) 


is shortened when 
1500° are used, 
ute alloys do not vield 


lite Of an 1ron tube 


tenineratiures ) ' 
teniperature Ove 


quite as good results. Heathcoate is 
credited wit he following formula 
ror determinit g the size of tubes 
1e¢ led 

meen 

hia I i es) 


The cracked gases are higher in 
B.t.u. content than those from partial 
d may be in the ex- 


plosive range, thus requiring care in 


combustion an 


may also be employed. Conden 
sation removes moisture down to 
the vapor pressure of the cool 
ing water, but for certain proc- 
esses this is insufficient and fur- 
ther water removal methods are 
applied. 
2. Chemical Purification 

Chemical removal of the acid- 
ic constituents is applied when 
necessary, as for example the 
removal of CO,, SO, by the 
ethanolamines (Girbitol Proc- 
ess). The removal of hydrogen 
sulfide is a most important con- 


TABLE III 
Tyical Results from Cracking of Gases 

COz CH, + C2H: Oz N 
Ma g 7 1.8 30.4 1.6 5.0 
Ma 7 7 27.3 0.5 17.8 
Na 9 ~ 7 0.0 48.{ 
Na 9 , 1? 40.7 
Since some of the special gases are Safety Note: Since a great many atmos 
expensive to produce, it is necessary bheres TRY arge quantities of toxic con- 
ee iaitis eomebeicead a. tituents, such as carbon monoxide, every 
{ = MO’ wnt cons cter P— . .* 
ag = : precaution posstble should be taken to in- 
naces st s to reduce loss by leakage. sure the removal of such gases around the 
Ss also important to provide tor furnace They must not be allowed to 
continuity of service and for the re mtaminate the air in the room. This 
val « he various adsorbing puri- may require ventilating hoods at loading 

: , ul < ‘ i rr) L it 


fying, and washing agents without in- 


terfering w successful production 
of the atmosphere gas. Table III 
shows the analvsis of cracked gases. 


and unloading ends, tf not over the entire 


furnace. Extreme care ts also necessary 
to avotd explosive mixtures. Leaky fur- 
naces may be dangerous as explosion haz- 


! as health hazards. 


rds as we 
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sideration and is briefly outlined 
in the following section. 
a. Removal of H.S 

The removal of H25, | 
duced during gas preparatior 
follows similar methods in reg 
ular gas company purificatiot 
practice. The 
through a mixture of iron oxid 


TO 


is passed 


gas 


and wood shavings or othe 
bulky inert material. After the 
oxide has become fouled (1.e., 


converted to iron sulfides ) it can 
no longer absorb H.S and must 
be replaced revivified by 
moistening and spreading in the 
open air. 

In special atmosphere units, 
the amount of H.S to be ri 
moved is substantially smaller 
than in the purification of ray 
gas. Consequently, the oxid 
boxes for special atmospheres 
have a long useful life and art 
inexpensive to maintain. 
moving fouled oxide is obvious 
ly disagreeable and proper pro 
vision for ventilation is neces 
sary to avoid hazards from H.S 
Openings to the boxes should bi 
full size to facilitate this work. 
The well known Steere Engi 
neering Company formula for 
sizing these boxes is often used 
although it will result in rath 
er liberal capacity 


0.16 


gas per hour) 


or 


Re 





1s 


(eu. ft, < 
\rea of box 
in sq. ft. 
Depth ot lavers 
in ft. 4* 


w 


Absorption and adsorption 
Absorption and adsorptior 
methods are principally applied 
to the removal of water vapor 
below cooling water 
Che removal of organic sulphur, 
present in the form of CS, or 


levels 


* For ? bo 


for four box 





r series; 8 for three box; 10 
series 








C.H;S and similar compounds, 
by activated carbon has been 
tried with moderate success. 
4. Re frigeration 
[his is principally applied as 
an alternate method for the re- 


moval of 


The degre 


stituents are 


water. 


to which various con 
removed with commer- 
shown in the fol- 


cial equipment is 
lowing list: 

H.>s-——Con pletely removed. Traces 
can be removed by hot cop 
turnings. 


pletely removed. 


( ©) Con 
- I 


Completely removed. 


<< — removed. 


ompletely 
Down to vapor pressure of 
water. Activated 
will reduce to 


or 40 F dew 


cooling 
ilumina 

O0O1LG 
point 


Refrigeration) down to 
dew point corresponding to 
refrigeration temperature. 

(Adsorption) down to va- 
por pressure of adsorbent 
Relatively simple dew point 
methods are available which 
will permit determining of 
moisture content of tur 
nace If these 
are not applied, the analy ses 
be on the dry basis. 
point methods will be 
found in the following ref- 
Stack and Hotch- 


atmospheres. 


will 
Dew 


erences 
L; ms 
KISS. 
Down to 0.05%. 
introduced. 
} 


Easily re- 
Traces remov- 
able A’ hot cast iron bor- 
Ings. 

NO—Controllable but not pres- 
ent in quantities which ap- 
pear to be troublesome for 
furnace operation. 

Not generally present but 
removable by filtration to 


particles of around 10 yp size. 


Dust 


Experimental Limits of 
Partial Combustion 


Review of the ample literature on 
combustion soon reveals that once the 
experimenters reached perfect com- 
bustion conditions, they practically 
ceased further investigation. A few 
bolder workers attempted Lo predict 
ratios of H. and CO which might be 
expected if the air supply were re 
stricted but their information was in 
Contrariwise, the expan- 
sion of inert atmosphere generators 
has yielded much data on the actual 
results obtained for a particular fur 
nace operating in a specific manner 
with little effort being made to show 
the effect of each of the various fac 
tors involved. 

Continuing its policy of establish 
ing basic relationships, 
the American Association, 
through its Committee on Industrial 


( omplete. 


combustion 


(as 


Gas Research, Mr. F. J. Rutledge, 
Chairman, sponsored a_ series of 
studies to determine the effect of 


burning fuel gas with insufficient air 
for complete combustion. As a re- 
sult of these recently com- 
pleted at the American Gas Associa 
tion Testing Laboratories, it is now 





studies, 


possible to predict accurately compo- 
sition of flue gases (as determined by 
ordinary Qrsat analysis) resulting 
from combustion of fuel gases with 
limited air supply. 

Three types of test furnaces were 
employed in these studies to simulate 
burner tunnels used on industrial fur- 
One, furnace B, consisted of 
a water-jacketed combustion 
tube approximately 2 in. I1.D. and 47 
in. long, as illustrated in Figure 1. 
\ ceramic disc drilled with 25 No. 
50 D.M.S. ports placed in the tube 
near one end served as a burner port 


naces. 


brass 


and flame retainer. This arrange- 
*(General Electric Review, February 
1938, pp. 106-8 


VUetal Progress 


375-379 
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ment served to keep flames spread 
more or less uniformly over the 
cross-sectional area of the com- 
bustion tube. Thoroughly premixed 
air-gas mixtures were conveyed to 
this drilled burner disc through a 
ceramic tunnel diverging from a cast 
iron nozzle. Four side sampling 
ports, starting 3 in. from the burner 
disc and spaced thereafter at 12 

intervals along the combustion tube 
length, were provided to permit sam- 
pling and temperature measurement 
during the combustion process and 
subsequent cooling of flue products. 
A second test furnace, furnace C, 
consisted of a 1% in. I.D. refractory 
wall combustion tube 49 in. long with 
1 in. thick walls. Side sampling 
ports, drilled burner disc, and pre- 
mixing arrangements similar to those 
of furnace B were employed as 
shown by the upper sketch of Figure 

The third test furnace, furnace D, 
was similar to furnace C except that 
a specially designed combination pre- 
mixing and diffusion type of burner 
was employed in place of the total 
premixing type. With this special 
burner, an aerated gas mixture was 
supplied through the center opening 
of two concentric orifices while un- 
burned gas was admitted through the 
larger outside orifice as shown by the 
lower sketch of Figure 2. The air- 
gas mixture passed from the orifice 
to the burner disc and burned on its 
outer face causing a hot spot at the 
center. The unburned gas was con- 
sumed around the edges of this hot 
center, its combustion being support- 
ed by diffusion of air from the center 
air-gas stream. Test furnace D was 
employed only for a few special tests 
and any references herein to a ce- 
ramic furnace apply to furnace C 
with the premixing burner, unless 
otherwise designated. 

Natural gas having an average 
gross heating value of 1108 B.t.u. per 
cu. ft. and coke oven gas (mfd. gas 
A) having an average gross heating 
value of 544 B.t.u. per cu. ft. were 
burned in the water-cooled furnace ; 
while the same natural gas and a 
synthetic coke oven gas (mfd. gas B), 
made by pyrolysis of natural gas and 
having a gross heating value of 534 
B.t.u. per cu. ft., were burned in the 
ceramic-walled furnaces C and D. 

In operating these test furnaces, 
predetermined fuel inputs were 
burned with various proportions of 
air. Test furnaces were operated un- 
der each condition for a sufficient 
length of time to establish thermal 
equilibrium. Thereupon, samples of 
flue gases were taken and tempera- 
tures were measured at each sam- 
pling port. Suitable equipment was 
employed to assure accurate sam- 
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Figure 3. Furnace B and Supplementary 
Equipment 


pling and freedom from subsequent 
contamination of flue gases. Anal- 
ysis of the flue gas samples were 
made with a modified Orsat type of 
analytical apparatus. Flue gas tem- 
peratures were measured by high ve- 
locity thermocouple method, the 
chromel-alumel and_ platinum-plati- 
num rhodium couples employed being 
checked at frequent intervals to avoid 
errors from possible contamination 
of the wires by reducing gases. A 
general view of sampling equipment 
and high velocity thermocouple being 
used with test furnace B is shown in 
Figure 3. 


Part 2 


Effect of Quantity of Air Supplied 
on Composition of Products of Com- 
bustion 

When burning a fuel gas in any 
given test furnace, material changes 
in composition of flue products were 
found to occur as the amount of air 
premixed with fuel gas prior to com- 
bustion was varied. This effect of 
aeration*, or amount of air supplied 
for combustion, on concentrations* 
of various flue gas constituents pro- 
duced by combustion with limited air 
supply is shown in Figures 4, 5, and 
6. Although small variations in con- 
centration of different flue gas con- 
stituents from values shown in Fig- 
ures 4, 5, and 6 were observed in 
many instances, average values are 
well represented by curves of these 
figures. 

a.) Results with Natural Gas 

When burning natural gas with 

an air supply equal to that theoreti- 

cally required for complete com- 

bustion (100% aeration), concen- 


trations of carbon dioxide (CC ds) 
and water v: ipor | H.O) closely , ap- 
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proached ultimate limits as indi- 


cated on Figure 4. Deviation in 
concentrations of these gases below 
their ultimate limits is adequately 
accounted for by presence of small 
quantities of oxygen (Q,.), carbon 
monoxide (CO), and hydrogen 
(H.) in the flue products at this 
aeration. Decreasing air supplied 
for combustion resulted in decreas- 
ing concentrations of CQO, and 
H.O and proportional increases in 
(CO and H, concentrations in flue 
products. 


When natural gas was burned in 
the water-cooled furnace at the 
same aeration as in the ceramic 
furnace, no noticeable change in 
concentrations of CQO., O., CO, 
H,, or H,O in products of com- 
bustion were noted. These results 
justify the conclusion that wall 
temperatures have no appreciable 
effect on the amount of these flue 
gas constituents formed at any 
given degree of aeration. 


Although concentrations of O, 
and CH, in the products of com- 
bustion were small at all aerations, 
change in concentration of these 
constituents, as air supplied for 
combustion was decreased from 
100% aeration, had certain peculi- 


* Throughout this paper, air supplied 
fer combustion will be expressed as a per- 
centage of that theoretically required for 
complete combustion, or more simply, ex- 
pressed as “per cent aeration.” Such a 
term simplified emg of results 
obtained with fuel gases having widely 
different combustion air requirements and 
avotds confusion due to minor changes in 
combustion air requirements as heating 
value of each fuel gas varied within limits 
from day to day. 

** Concentrations of the various flue gas 
constituents, including water vapor formed 
by combustion, determined in this study 
are expressed as percentages of the total 
dry flue products, this basis being the one 
commonly employed in Orsat analytical 
work, 


> 
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Figure 4. Flue Products Resulting from 
Combustion of Natural Gas with Limited 
Air Supply. 


arities worthy of mention. Oxy- 
gen concentration in flue products 
reached a minimum value of 0.05% 
when air supplied for combustion 
was decreased to approximately 
95%, but increased slightly as aera 
tion was further decreased. Actual 
presence of small concentrations of 
O, in the flue products at all aera 
tions was indicated by checking re 
sults obtained in Orsat analytical 
equipment using potassium pyro 
gallate absorbing solution with the 
more sensitive “manganese hy 
droxide titration method.” It is 
likely that these small amounts of 
free oxygen in flue products were 
in equilibrium with the other flue 
gas constituents and that even if 
all oxygen were removed by some 
means, more would be formed at 
elevated temperatures by dissocia 
tion of CO, or HO. 

Methane was found to occur in 
traces only or to be entirely absent 
from flue products of natural gas 
for combustion air supplies rang 
ing downward from 100 to 80% 
aeration. As the combustible limit 
at lower aerations was approached 
and the flames became unsteady, 
methane content of the flue gases 
increased rapidly and reached its 
maximum concentration of ap- 
proximately 0.5% at the lowest 
aeration supporting combustion. 
Conditions such as heat loss char 
acteristics of combustion tube and 
type of burner employed influenced 
the minimum air supply which 
would support combustion. For 
this reason, aeration could be de 
creased to a lower value without 
producing appreciable quantities of 
methane in the flue products when 


Figure 5 


Flue Products Resulting from 
Combustion of Manufactured Gas ‘‘A”’ 


with Limited Air Supply. 


employing the ceramic furnace than 
for the water-cooled one. No 1 
luminants: (CH, C.H.. etc.) of 
ethane (C.H,) were found in the 
products of combustion of natural 
gas at any aeration which would 
support combustion. 


b.) Results with Manufactured Gas 

Results obtained by combustion 
of manufactured gas A with lim- 
ited air supply in the water-cooled 
test furnace are indicated in Figure 
5. As in the case of natural gas 
combustion, when carbon dioxide 
and water vapor concentrations ap- 
proached ultimate values of 100% 
aeration, only small amounts of hy- 
‘arbon monoxide, and 
oxygen appeared in the products of 
combustion. As air supplied for 
combustion was decreased, amounts 
of carbon dioxide and water vapor 
in the flue products decreased while 
amounts of carbon monoxide and 
hydrogen increased, these concen- 
tration changes being proportional 
to aeration Although 
concentration of free oxygen in flue 
products again reached a minimum 
at approximately 95% aeration, 
minimum values were 0.15% O., 
for this gas and concentrations 
gradually increased as combustion 
air was decreased, 0.20% O, being 
noted at 70% aeration. 

Only small concentrations of hy- 
drocarbons found in flue 
products of manufactured gas A 
for aerations above 75 or 80%. As 


drogen, 


decreases. 


were 


combustion air was decreased be- 
low this point, however, methane 
concentration became increasingly 
greater and reached approximately 
1.0% at the lowest aeration sup- 





porting combustion. Similarly, il- 
luminant content in flue products 
increased from zero to 0.5% when 
aeration was decreased from 75% 
to the lowest figure supporting 
combustion. It should be noted 
that at 58% aeration, which was 
the lowest aeration attainable in 
the water-cooled furnace, methane 
concentrations in the flue products 
represented only about one-tenth 
of that originally in the fuel, while 
approximately half of the illumi- 
nants in the fuel appeared in the 
flue products. These results lead 
to the inference that methane 1s 
more readily burned or cracked 
than illuminants under conditions 
of minimum aeration. Absence of 
ethane in flue products at any aera- 
tion, demonstrates that this constit- 
uent is more readily combustible 
than other hydrocarbons in the fuel 
gas. 

Manufactured gas B was found 
generally similar to the other two 
test gases insofar as effect of aera- 
tion on concentrations of carbon di- 
oxide, water vapor, carbon mon- 
oxide, and hydrogen in flue gases 
was concerned. Relative concentra- 
tions of the different flue gas con- 
stituents found by combustion of 
this gas with varying amounts of 
air are shown in Figure 6. Chang- 
es in concentrations of oxygen 
were found to be similar to those 
noted for natural gas, minimum 
concentrations of 0.05% appearing 
in the flue products at 95% and 
slowly increasing as aeration was 
further decreased, but never ex- 
ceeding 0.10% O,. As pointed out 
for the other two gases, methane 
content of flue products remained 

















Figure 6. Flue Products Resulting from 


Combustion of Manufactured Gas 
with Limited Air Supply. 


relatively small as air supplied for 
combustion was decreased until 
figure was approached at which 
combustion was not self-support 
ing. Maximum methane concen- 
tration observed at the lowest aera 
tion was 0.8%. 


Effect of Fuel Gas Composition, on 
Composition of Products of Com- 
bustion 

Although combustion characteris 
tics of the synthetic coke oven gas 
gas B) were similar to the regular 
coke oven gas (gas A), in many re- 
spects the composition of flue prod 
ucts of this gas, which was made by 
pyrolysis of natural gas, more closely 
resembled those of natural gas. Fur 
ther analvsis of the data disclosed 
that although the kind of constituents 
in the fuel gas was responsible for its 
combustion characteristics, total 
amount of carbon and _ hydrogen 
either free or combined, in the fuel 
gas has the greater influence on vol 
ume of each flue gas constituent 
formed. This is illustrated in Fig 
ure 7 which shows that for each aera 
tion, proportional division of carbon 
of each fuel gas between carbon mon 
oxide and carbon dioxide was very 
nearly the same. For example, at 
90% aeration, total carbon of natural 
gas was distributed 20% to carbon 
monoxide and 80% to carbon di 
oxide. For manufactured gases A 
and B, 20 and 18%, respectively, of 
total carbon appeared in flue products 
as carbon monoxide and 80 and 82% 
as carbon dioxide. At 70% aeration 
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B 


52, 51, and 50% of total carbon in 
natural gas, manufactured gas A and 
¢ ) : 
manutactured gas B, respectively, ap- 
peared in flue gases as carbon mon- 
oxide. Amount of carbon found in 


hue products as carbon dioxide at 
this aeration was 46, 46, and 48%, 
respectively, of total carbon in the 
three fuel gases. At this aeration, 


11 


the small amount of total carbon not 
accounted for by that in carbon di- 
oxide and carbon monoxide was con- 
tained in hydrocarbons, concentra- 
tions of which are not shown in Fig- 
ure /. 

Division of total hydrogen in fuel 
gases between free hydrogen and wa- 
ter vapor in flue products was sim- 
larly consistent as may be seen by 
Use of these 
relationships should provide a simple 


examining Figure 7. 


means of estimating composition of 
flue products from any fuel gas with- 
n limits of composition of those em- 
ployed in these studies when burned 


with limited air supply 


Variation of Composition of Flue 
Products with Temperature 


_ 


tions in composition of flue 
products with change in flue gas tem- 
perature were found to be small un- 


der the conditions of this investiga- 
tion \lthough no change in concen- 


| any one flue gas constituent 
greater than % of 1% of the total dry 
flue products was noted for any tem- 
perature change imposed, it does not 
follow that temperature may be con- 


sidered negligible for all industrial 
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Figure 7. Percentage of Total Carbon and 
of Total Hydrogen in the Three Test 
Gases Found in the Flue Constituents 
at Various Aerations. 


applications. Flue products were 
cooled so rapidly in the test furnaces, 
from over 3000°F. to less than 1800° 
F. in approximately 0.2 sec., that the 
element of time may have prevented 
greater composition change. More- 
over, combustion tubes employed 
were constructed of brass and ce- 
ramic materials and it is quite pos- 
sible that presence of other materials, 
such as iron oxides, might catalyze 
reactions causing greater flue gas 
composition changes. 

The only flue gas constituents 
showing noticeable 
change with decrease in temperature 
were CQO., CO, He, and HO and 
change in concentrations of these 
components was not observed below 
approximately 1600°F. At higher 
temperatures, concentrations of CO, 
and H, in flue products generally in- 
creased and those of CO and H.O 
usually decreased as temperature of 
flue products was decreased. These 
composition changes apparently were 
influenced by amount of temperature 
decrease, original temperature level, 
and original amounts of each flue gas 
constituent. Temperature decreases 
from approximately 2000 to 1600° F. 
produced little effect on flue gas com- 
position, changes in concentration of 
CO,, CO, He, or HO being not more 
than 0.1 or 0.2% of the total dry flue 
products. Concentration of any one 


concentration 


of these flue gas constituents usually 
did not change more than 0.3% for 
temperature decreases in the tempera- 
ture range of 3000° F. to 2000° F., 
(Continued on page 42) 
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Davy Jones’ locker 





THE SECRET , CONTROL 


Trapped on the ocean floor, courageous 
men will again see sunlight. Their rescue 
may be a simple chore—because the Navy’s 
amazing new diving bell is equipped with 
the accurate controls necessary for ticklish 
undersea work. 

Fully as amazing, and important to the 
gas industry, is the efficient control built 
into the Harper Burner System. It gives 
the housewife a new conception of top 
burner cooking—its ease and accuracy 
of heat control daily makes new friends 
for gas as the ideal cooking fuel. 





Copr. 1940, Harper-Wyman Co. 


CONTROL is the secret here, too 


@ The Harper Burner System is a pat- BURNER for maintaining the cooking. 
ented invention whereby each of the The COOKING BURNER can be used en- 
burners on the range is actually 2 burn- tirely independently of the sTARTING 
ers in |... a burner within a burner BURNER. No other top burner possesses 

. both operated and controlled by a this vital advantage — which insures 
single handle. easy, accurate control: just the right 

This arrangement affords a high- heat for every type of top-burner cook - 





speed STARTING BURNER to start foods ing...every time. 
boiling and for fast frying... plus a HARPER-WYMAN COMPANY 
small, central, economical COOKING 8562 Vincennes Avenue, Chicago, Ill. 
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Demonstrates GAS at its best 
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THER SIDE 





The cook comes out of the kitchen 





Cooking time 
shortened by 
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HE MACHINE AGE emancipated American 

housewives from much of the drudgery of 
kitchen work. It has more than halved the 
time formerly spent in preparing food for 
cooking. 

Until the advent of the Harper Burner Sys- 
tem, however, little had been accomplished in 
the matter of shortening the cooking time. 
Small wonder then, that women have been en- 
thusiastic from the beginning about this amaz- 
ing top burner system. 

The Harper Burner System brought new, 
accurate heat control to gas cooking. ‘This in 
turn made it possible to boil foods with a cup- 
ful of water instead of the customary quarts- 
without danger of scorching or burning. About 
12 minutes are required to bring two quarts of 
water to a boil. A cupful takes less than 2 
minutes. Ten minutes lopped off a kitchen 
operation that is repeated hundreds of times 
every year! 

This is only one of many advantages that 
make the Harper Burner System supreme in 
top-burner cooking. These advantages have 
benefited everyone connected with the gas 
industry and have helped to maintain the posi- 
tion of gas as the nation’s No. 1 cooking fuel. 





The Harper Burner System provides a burner within a burner. 
The diagram below shows how the COOKING BURNER oper- 
ates entirely independently of the STARTING BURNER. Yet 
both are controlled by the same handle. 

















We shall be glad to send you, without cost, two book- 
lets that tell the complete Harper Burner System story 
. .. “Modern Methods of Top Burner Cooking” and 
“The Greatest Cooking Discovery in 40 Years”. They 
should be valuable to anyone interested in the promo- 
tion of gas cooking and gas appliances. Harper-Wyman 
Company, 8562 Vincennes Avenue, Chicago. 
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re . N d d the utility companies all over the 

Every Factory eating ee Serve By country in whose territories pros- 
pects’ plants are located. 

‘ : . In the heat treating classification, 

es ss a | d units for the clean hardening of 

30 as Fire Units Disp aye In small metal parts in bulk, for tool and 

die hardening, and for pot cyaniding 


, A.G.A. Combined Exhibit ger for hot air applica 


1 


tions—tempering, core baking, prod 


uct drying, finish curing, and a my- 


At National Power Show riad of other convected and _recir- 


* wee emer a> 


he culated air adaptations Was repre- 
sented by a direct-fired air heater 
“ operated by the latest type of safety, 


ignition, and temperature control 
equipment. 


Section of the 


| It’s a crucial year for those who d Commercial 
would sell to industrv. Defense busi \merican Gas Association, both co 


The growing market for process 
and comfort air conditioning through 


ness is booming, and orders are big. operating utility companies, and rep dehumidification was served through 
‘ Yet no wise business man dart resentatives of the manufacturing the latest model of a continuous ro 
r) neglect his “normal” markets—the firms whose equipment was on dis tary silica gel unit. Simplified dia- 
stable diet which will feed hn play lo prove the sales effective grams and charts made it easy to ex 
“after the armistice.” For this rea- ness of the effort ind insure adequate plain the functioning and attributes 
son the A.G.A. Combined Industria follow-up atte the show, specially of such installations. 
Gas [Exhibit at the Exposition of printed prospect forms were filled a i ened ide 
: Power and Mechanical Engineering out by each gas industry representa vecognizing the trend towards de- 
at New York in December had a_ tive whenever a discussion with a veloping process steam in individual 
' double selling job to do. It was up visitor got down to specific plant boilers serving individual production 
to the gas industry at the Power problems. Between 300 and 400 such lines, a 5 hp. gas-fired boiler with 
Show to convince 40,000 engineers leads were collected, and will be dis- accessory receiver and feed pump, 
and executives representing over 58 tributed among the producers of the was included in the show. The uni- 
different industrial classifications equipment involved as well as among versal industrial need for hot water 





that (1) non-residential gas utiliza 
tion is modernized and geared up to 
meet today’s extraordinary demands, 
and (2) when the world calms down 
again, gas will be right there plug 
ging along effectively and efficiently 
at the job of supplying industry’s 
heat requirements. 

Sponsored jointly by the Industrial 
and Commercial Section of the 
American Gas Association, The 
Brooklyn Union Gas Co., and Con 
solidated Edison Company of New 
York, Inc., the A.G.A. Combined 
exhibit at the National Power Show 
included 30 industrial gas-fired units 
and accessories produced by 13 lead 
ng manufacturers - the assortment 
being such that, no matter what wer: 
the specific heating needs of the vis 
itor, at least one of the units was 
designed for the type ot job he was 
interested in. Advanced equipmen 
for heat treating, melting, air heat 
ing, dehumidifying, space heating, 
temperature control, steam genera 





, . ° . 
tion, water heating, cutting, solder 
ing, gas-air proportioning, forging 
ind all manner of special appli The General Sales Committee of the A. G. A. Industrial and Commercial 
: ’ ‘if ' ’ Gas Section views the gas section of the 14th National Power Show en masse 
4 TONS as § 
~ eee ites (Standing—right to left) : George F. B. Owens, The Brooklyn Union Gas Co 


400 W h hil S | L d Chairman of the Committee and Vice Chairman, Industrial & Commercial Gas 

orthwhiie Sales Leads Section, A. G. A.; Christy Payne, Jr., The Peoples Natural Gas Co., Pittsburgh; 

Reported C F Hennes: Public Service Co. of Northern IIlinois, Chicago: A. A. Schuetz, 

Milwaukee Gas Light Co.; Roy P. Wilson, The Philadelphia Gas Works.: W. D 

\t least a dozen industrial gas met Thompson, The Laclede Gas Light Co., St. Louis; T. M. Salisbury, Ebasco Serv- 

; —_— oe” *xhibit ; : in ces, Inc., New York; R. A. Maloney, The Bridgeport (‘Conn.) Gas Light Co 
nanned the xhi ‘ - s 

<S Re . es rs ol il rt , Kneeling—right to left) : E. L. Stauffer, South Carolina Power Co., Charles- 

this sales force being comprised © n; Eugene D. Milener, American Gas Association, New York; F. T. Brooks, 





t 
representatives from the Industrial Philadelphia Electric C 
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was taken care of by the display of a 
popular multi-coil water heater con- 
nected to an insulated 250 gal. stor- 
age tank. 

Perhaps the most effective unit for 
attracting visitors to the gas indus- 
try space was an operating table of 
miscellaneous refractory-lined burn- 
er applications. Here included were 
functioning units for: continuous 
fame hardening, spot heating, pro 
duction soldering, and varnish cook- 
ing. A radiant burner was aimed at 
a laboratory radiometer which spun 
furiously despite the fact that a 
Pyrex plate was interposed between 
the burner and the instrument to 
block off all convected or conducted 
heat from the burner and to permit 
transmission to the instrument on/y 
of the radiant heat output. 

Other miscellaneous control and 
burner equipment included : mercury- 
bulb temperature controls (both re 
cording and indicating) for tempera 
tures up to 1000° F.; a soldering 
furnace which protects heated cop 
pers from oxidation irrespective of 
conditions of use; low-pressure-air 
proportioning mixers and high-pres 
sure-gas venturi mixers of ingenious 
new designs introduced just this 
year; ribbon burners with adjust- 
ments for flame height distribution ; 
city-gas-oxygen cutting torches (both 
hand operated and attached to ma- 
chine guides) ; new burner tips com 
bining the virtues of conventional 
screen-tip and flame-retention de- 
signs; and multi-port burner heads 
of extreme precision, some with vari- 
ous groups of the clustered ports sep- 
arately manifolded for manual varia- 
tion of the aggregate flame shape 
obtained. 


13 Manufacturers Cooperate 


The cooperating firms manufactur- 
ing the above equipment were : Amer- 
ican Gas Furnace Co., The Bryant 
Heater Co., Fieser- Lundt, Inc., 
Gehnrich & Gehnrich, Inc., General 
Gas Light Co., The Harris Calorific 
Co., Charles A. Hones, Inc., The C. 
M. Kemp Mfg. Co., Mears-Kane- 
Ofeldt, Inc., The Partlow Corp., 
Ruud Manufacturing Co., The Selas 
Co., and Surface Combustion Corp. 
The A.G.A. committee in charge of 
the display was chairmanned by 
John A. Malone, Consolidated Edi- 
son Company of New York, who 
was assisted by Carl Wierum, The 
Brooklyn Union Gas Co., and Harry 
W. Smith, Jr., American Gas Asso- 
ciation. L. G. Barrow, of the dis- 
play department of Consolidated Edi- 
son Company of New York, handled 
the details of booth construction and 
decoration. 
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General view of heat-treating and metal-melting section of A. G. A. Combined 
Industrial Gas Exhibit at 14th National Power Show, Grand Central Palace, New 
York City, December 2-7 





Latest Pipe Bending Practice 


By 


W. F. Schaphorst, M.E. 


Newark, N. J. 


During the past year this writer 
has learned a few things about pipe 
bending practice that he considers 
important—things that have not yet 
been put in writing, so far as the 
writer knows. The “new informa- 
tion’ pertains principally to the best 
way in which to pack sand into large 
pipes when it is decided to use sand 
for packing. Sand, as most readers 
doubtless know, is commonly used as 
packing when bending large-size 
pipes. 

\lso, as most readers doubtless 
know, vibration is being used more 
and more these days for various engi- 
neering and industrial purposes. 
Thus for example vibration is now 
used for keeping materials moving in 
hoppers, bins, silos, and chutes; for 

for vibrating 
for packaging ; 
and even for unloading railroad cars. 
It is a most excellent method. 


vibrating screens 


molds and forms; 


In the bending of large pipes it is 
important to pack as much sand into 
the pipe as can be put in practicably, 
and there is no better way than the 
vibration method. But, to be sure, 
there is one best method, even with 
the use of vibration. and that is what 
I want to tell about now. 


In the first application of vibration 
it was thought that the best way was 
to stand the pipe on end on a vi- 
brated platform, the lower end of 
the pipe being sealed. The method 
“worked,” but it was found that the 
results were not always entirely sat- 
isfactory. The operators found that 
more sand could still be packed into 
the pipe by hammering its sides. 

Various methods were tried and it 
finally developed that the most satis- 
factory method is to attach a vibrator 
to the side of the pipe by means of a 
chain clamp, with the pipe standing 
in a vertical position with the lower 
end sealed, as before. 

Then, after the pipe is filled and vi- 
brated until it will not hold any more 
sand by that process, additional sand 
can still be forged into the pipe by 
pounding it with a sledge hammer 
for a very short period of time. 

In other words, the best way is to 
use the mechanical vibration method 
to accomplish the hardest part and 
most of the work, and then finish the 
job with 20 to 50 blows from a ham- 
mer to bring about the final settle- 
ment. You will be well pleased with 
the results. 
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HEALTH-CONDITIONED AIR 
FOR RADIATOR-HEATED HOMES 
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Size 10” wide, 17” deep, 352” high. 


Installation very simple. 


® The Sahara desert air contains more moisture 
than an unhumidified house. And people today 
are demanding and getting proper winter humidi- 
fication. 


The “forgotten homes” in this picture are those 
with radiator heat. Until recently there has been 
no proper humidification available to these 
homes. 


There is now an answer to that problem—the 
Monmouth Gas Fired Health Conditioner. Simple 
and fool-proof in design—easy to install—and 
profitable to sell. Backed by the greatest name in 
humidification, this unit warrants your complete 
confidence. 


This opens a new field for merchandisers of gas 
appliances and is an ideal load-builder that de- 
serves support from every gas company. Why 
not install at least one of these units at once so 
you may observe its operation before the current 
heating season ends? 


May we send you complete information? 





MONMOUTH PrRopbucTs Co. 


1939 E. 61st St., Cleveland, Ohio 


MONMOUTH 
The Greatest Name in Humidification 
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@ REYNOLDS builds an approved Regulator for 
every type of Gas Control Installation. Approved by 
the records of performance in actual operation, or by 
records of factory tests on new developments, every 
REYNOLDS REGULATOR, regardless of its field, 
whether for High or Low Pressure, is not only 


approved but a proved product. 


@ Long Life— Efficient Operation— Accurate Regu- 
lation—Reasonable Cost—Low Upkeep—all of 
‘these vital features are inherent with REYNOLDS 
REGULATORS. These features are a development of 
nearly 50 years of experience in developing, design- 
ing, building and testing Gas Contro) Equipment. 





For full cooperation of our Engineering Department, 
Write our Factory, Branch Offices or Representatives. 









REYNOLDS PRODUCIs f *  \ 


High Pressure Service House Regula- BRANCH 
tors: Straight Lever Type— OFFICES 
Models 10-20 Series. Toggle Lever 


Type—Model 30 Series. 423 Dwight Building 


‘ ; Kansas City, Mo. 
Low Pressure Service or Appliance , 


Regulators. 2nd Unit 
District Station Regulators. Single or — e — 
Double Valve. Auxiliary Bowl atlas, Sexas 
and Automatic Loading Device 
Optional. % 
High Pressure Line Regulators—Pilot REPRESENTATIVES 
Loaded—Pilot Controlled. ‘ ecu 
Toggle Type Regulators. Single Eastern Apynenas 
Valve. Double Valve. Triple Company 
Outlet. Boston, Mass. 
Seals: Dead Weight or Mercury. Wm. A. Ehlers 


Relief Valves: High or Low Pressure. No. 268 Park St. 


Back Pressure Valves. Automatic 
Quick-Closing Anti-Vacuum 
Valves. 

Automatic Shut-Off Valves. 

Lever Operated Valves. 

Louver Operated Device. 

Atmospheric Regulators. 

Vacuum Regulators. 











REYNOLDS GAS REGULATOR CO. 


ANDERSON, INDIANA, U.S.A. 


Upper Montclair, N. J. 
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HAMPION 
>. PREFERRED’ 


FOR RICHER YIELD— 
FOR BETTER COKE! | 


: 
: 


You'll get the results you require, 
when you use Champion Coal... 
a high yield of rich gas—a dense, 
firm coke of maximum salable : 
size. Coke made from Champion 

is proved—by screen, shatter, 

and tumbler test—to be unex- 

celled for domestic, water gas, 

blast furnace and foundry use. 

e Just try Champion—you'll agree 

“it’s the best!’’ 








PITTSBURGH COAL COMPANY 
General Offices: Oliver Building, PITTSBURGH, PA. 
Cleveland, Ohio Sault Ste. Marie, Mich. Buffalo, N.Y. Utica, N. Y. 
New York City Philadelphia, Pa. Youngstown, Ohio 
PITTSBURGH COAL CO., LTD., London, Ont.; Hamilton, Ont.; Toronto, Ont.; 
Windsor, Ont. 

PITTSBURGH COAL CO. cf Wisconsin, Duluth, Superior, Minneapolis, St. Paul 
MILWAUKEE-WESTERN FUEL COMPANY, Milwaukee, Wisconsin 
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Operating Division “Wrinkles” 


This is a further development of 


the program presented at Newport 
in June of this year. At that time, 
we presented 12 displays containing 


25 “wrinkles” and several automo 
tive ideas which were collected from 
the operating men in some of the 
member gas companies of the Asso 
ciation. 

Detailed explanations of the vari 
ous ideas were published in the June, 


1940, issue of the News, page 62, 
and in the October, 1940, issue of 
The American Gas Journal, page 


35, together with cuts of the displays, 
so no further discussion of these will 
be made at this time. 

Fourteen more “wrinkles” 
presented. 


are het 


Ease Outs 


These are standard back-out tools 
and are shown here as used by the 
Providence company to remove the 
shell of threads left in the main 
when a service tee is accidentally 
broken off. This company states that 
these tools are much superior to the 
old method of cutting them out with 
a ripping tool. The work is done 
quicker and, by using soap putty in 
the grooves of the tool, the man do 
ing the work does not have to fight 
the gas as with a ripping tool. Three 
sizes, to fit the commonly used ser 
ice tees, are used and are kept in a 
box as shown, together with a ratchet 
wrench and sockets to fit. 


Fire Tube 


This is a wrinkle contributed by 
the Boston company and the drawing 
shows the construction of a _ tube 
which is used with an air compres 
to blow out trench fires. Boston 
reports that this method is most ef 
fective. 


\ 


sor 


High-Pressure Water Ejector 


As shown on the drawing, this is a 
device for the removal of water from 
a high-pressure main. It is attached 
to a one-inch nipple, welded to the 
main, and the rod is movable 
through the stuffing box so that the 
depth of water is readily attainable. 


Presented before New England Gas A 
sociation, Operating Dizision, llartford 
Conn., October 23, 1910 


By 
S. F. McCallister 


Twin State Gas and Electric Company 
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PROVIDENCE . Reports these as being a greet improvement over ripping tools for the removel of Servicelee thresd-ends 


left in Main when tee 1s accidentally broken 


Driven into the shell of threads it isquickly removed 


Soap putty placed around groves of too! eliminates escape of gas 65 with ripping tool 
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FIRE TUBE 
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Used with AwCompressor 


Very effective for putting out Trench Fires 
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BOSTON 
yan 
{ | HP) oi 
brass Busting — Uo ForR {at 
% from High Pressure Mans 
og Vee. : 
oe + Taped For Attached tol nipple-welded 
eed Cushion. toMain 
ff er Tube can be raised or 
HempPacking Fy Seong lowered to determine 
yp -lx4Mpplet level of water 
~ Steel Bushing 
lf Ga 4 brass tubing 
\ OF ba) 
i> an 
i 
D> Shelby Stee! Tubing ' 
6 Long Both ends Threaded: tf 
HP WATER: TOR 





Method of Connecting 
Drip Risers 


This is a method developed by the 
oston company for connecting drip 
risers to fabricated steel drips. They 
report that it is much superior to the 
old method of using a bushing from 
the standpoint of the strength of the 
connection. 


Bag Inflator and Deflator 


\nother ‘“‘wrinkle” from Boston is 


this device for inflating gas main bags 





a= 
= ‘ge 
BOSTON 
Weld —— J Extrateevy Stem 
Y | Hf Extratieavy 
y Cap OMipple 
Top of Drip Pot —, $ 
Ans 7 














Extra Strong 
‘RISER-CONNECTION. 
for Fabricated Stee! Drip Pots 


of the larger sizes by means of an 
A rutz lighter push- 
button valve is used for sensitive 
control of the air supply, and a 
tapered adaptor allows it to be used 


air Compressor. 


with any size bag. By removing a 
14” cap. the 1 bec sa defi: - 
| cap, the tool becomes a deflator 


and a built-in air ejector draws the 
air from the bag. 


Manhole Cover Lifter 


This is standard equipment with all 
crews of the Boston company and is 
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described as a practical and safe de- 
vice for such work. The drawing 
gives the construction details. 


Oxide Tamper 


Purifying boxes with overhanging 
decks present a problem in packing 
the oxide along the sides of the box, 
when the box is nearly full. The 
Portland company has devised the 
“wrinkle” shown to enable a man 
on a board across the curb beams 
to do this effectively. The drawing 
is self explanatory. 


Oxide Chutes 


Another idea from Portland shows 
the use of canvas chutes to carry the 
oxide from the discharge of an over- 
head conveyor to any point wanted 
in the box. This gives a better dis- 
tribution than would be possible by 
just letting it drop and it prevents 
the separation of the finer portions 
by wind. They use three sections 
of chute which can be coupled to- 
gether in any combination. The sec- 
tions are ot various lengths and, by 
using the proper combination, the 
material can be deposited anywhere 
in the boxes. 


Oil Line Expansion Chamber 


The sudden closing of the hy- 
drolic valve on the oil line of a water 
gas machine sets up a shock along the 
oil line which frequently causes dam- 
age to the oil meter, making repairs 
necessary at short intervals. By in- 
stalling an expansion chamber on 
the oil line between the meter and the 
valve, this shock is absorbed and the 
life of the oil meter is prolonged. 
The sketch shows how this has been 
done at Portland. 





Use of E removes strain from 
Od Meter when Hyd Valve closes. 


Avoids frequent repairs to Meter. 
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BOSTON BOSTON 
_ Airdet— Rutz LighterVaive rr ” is 
dF Tipped bri Tee - fen xd Coupling -§ Stock\WeldedOn & Hole 
oh, ] HexBar. “fr 
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BAG INFLATOR & DEFLATOR "Qa 2 
UsedWith Air Compressor - IZ and Larger Bags LinkB re ns 


RutzValWve gives sensitive control of air 
Use as shown to Inflate 


Remove cap and use ejector principle to deflate. 
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For Boxes With Overhanging Decks 





verhanging Deck _ 
CurbBeam oy 
Acts as fulcrum) 
an 











Oxide Packed at Box Sides 


1 USE: 


Worked bymen.onplank-ecross curb beams 





RELIEF HOU ALARM 
| 6:20 Volt Transformer oe 
0 ———— ————_—_—_——_—_-;— 
Upper Cordact. WOVolt Lines 
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, / 
wW— SS 
=p) Raley 
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L PushButiens | 
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Lamps burn Steady. unless lowVoltegeC wcuit opens either 
by breaking contacts or wiring failure. Then Relay reverses 
Sending Current thru Flasher ma king lamps flash on off 
Horn Circuit ts alsoClosed at same time 


Push Buttons aliow Horn tobe used for Signalling at any time 





MANHOLE COVER UFTER 
Safe - Practical-One Man Operated 
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PORTLAND 


CanvasChutes. for loading Purifier Boxes 
from overhead conveyors 


Prevent wind separation 
Gwes better distribution tn box 
Made up in 5 sections. of varying lengths 
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-OXIDE CHUTES: 
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Holder Alarm 
High and low relief holder alarms 
are frequently used to give warning 
of landing or blowing of the holder 
In the 
hook up is 


before such events happen. 
drawing displayed, a 
shown as used at Portland, where 
failure of the wiring system will op- 
erate the alarm as well as open the 
limit contacts. A low voltage is used 
in the alarm wiring and opening of 
this low voltage system causes a re- 
lay to operate which, in turn, causes 
lights, which otherwise burn steady, 
to flash on and off. At the same time, 
a horn in the yard is caused to blow 
continuously. The circuit is also ar- 
ranged so that the horn can be blown 
manually by closing push buttons lo- 
cated at three different points, for the 
purpose of signalling. The drawing 
gives the complete circuit. 
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Concrete Drilling Tool 


A drawing is shown of a concret 
drilling tool which is reported by 
the New Haven company to drill 
3” hole through a 12” 
in 7 minutes, where hand labor tool 


from 2 to 3 hours. 


concrete wall 


Water Rate Indicator 


The Hartford company sends thi 
chart from a recording instrument at 
tached to a water meter. This shows 
the usage of water and its tempera 
ture through a 24-hour period. Thi 
device is useful for the investigation 
of high bill and overdraw complaints 
and has been used for surveys to de 
termine the proper sized heater re 
quired. This is a commercially sup 
plied device. 


Float Switch 


Contributed by the Fall River con 
pany is the design of a home-made 
float switch which they are using on 
house heating jobs where the cellar 
is subject to Hooding. When _ the 
water rises, the float opens a mer 
cury switch in the control line to the 
burner and thus shuts it down. It 
latches in the open position and must 
be closed manually after the wate 
has gone down. A completely de 
tailed drawing for the construction of 
this switch is available. 


Enamel Range Parts Protector 


All of the repair men of the Hart 
ford company are equipped with 
several of these in various sizes. They 
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ISTRI 
NEW HAVEN 
ey 
a 
By 


T his tod has been timed to drill a D hole thru alZ concrete 
wall m7 minutes 
Hand drilling requires 2 to3 hours 





Used on HH Boilers, in cellars 
subject lo flooding 


By opening control circuit 
stwis dif gas when 
weter rises. 





Plast be unis tched maurually Y 


T- FLOAT: Swi 


consist of imitation leather envelopes 
padded inside and of such 
accommodate the various 
Their function 


heavily 
size to 
enamel range parts. 











This Device ‘of value for, 


Checking Complaints, 
“High Bill” 
“Overdraw” 

Surveys to determine 

Heater Size Required 


Rate Recorder for water meters 
19 


For Splesher Back | 
Used to protect enamel range parts when 
delivering by Service Truck 


iN 
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| ae | 
hel | 


— at 
Made of imitation leather. Heavily padded inside 
Each Repairman equipped with several of each size 





for Range lop GPaneis 





is, of course, to prevent chipping 


when delivering the parts to the cus- 
tomer. 








SUPERIOR GAS METERS 


For Sound Values and Continuous Operating Economy 


Meters for Domestic and Industrial Use. All Sizes 5B to 60C. 
Wet Test and Demonstration Meters — Diaphragms — 
Service Cleaners — Provers — Meter Repairs 


Superior Meters are built to A. G. A. Specifications to provide complete pro- 
tection against leaks and costly repairs. Write for details and quotations. 


SUPERIOR METER COMPANY, INC. 


167 41st Street 


Brooklyn, N. Y. 




















FAR MORE H,S REMOVAL 
PER POUND OF OXIDE! 
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LAVINO ACTIVATED OHIODE 
Supplied in unmixed form ... ready for mixing with your own carrier 
. LAVINO “ACTIVATED” OXIDE is readily adaptable to the needs 
of your plant, whatever its size or requirements. 
Not merely a satisfactory” purifying medium by virtue of incidental 
properties, it is a material made specifically for maximum H.S 
aisle) 2°] MCE oP RM ol gee filo] Mae] oLelat hammel slo Molo fh Zi Mao] g-Meaelalice)i (to 
factors. And, it offers maximum activity for trace 
removal and maximum. shock resistance. Contains 


70’ c Fe.O; as received; approximately 10°< moisture. 
© 


LAUINO ACTIVATED SPONGE 


is furnished ready mixed, carefully coated on large, tough, specially 


selected hardwood shavings. 


BOTH 


Lavino Activated Oxides are disinfected by an exclusive process to 
minimize formation of mold or other fungus growth. AMERICAN MADE, 


bial-h ame] a-Meoh ae life] o)(-Macelm@me lee lariat lulls 


E. J. LAVING and COMPANY -1528 WALNUT ST., PHILA., PA. 











CRUSE-KEMPER COMPANY 
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STEEL PLATE CONSTRUCTION | 
i] 

1] 


AMBLER, PA. 
GAS HOLDERS 
HOLDER INSPECTION | 


RIVETED OR WELDED 
FABRICATION & ERECTION 


TANKS, BINS, FLUES 
PURIFIERS, WELDINGS 
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GAS PLANT EQUIPMENT 


UGI REFINERY GAS REFORMING PROCESS 
UGI NATURAL GAS REFORMING PROCESS 
UGI HEAVY OIL PROCESS 


GAS DISTRIBUTION 
PIPE LINE CONSTRUCTION 






THE U.G.I. CONTRACTING COMPANY 
: tA a’, 3 

UNITED ENGINEERS & ‘CONSTRUCTORS INC 
NEW YORK PHILA CHICAGO 


MAXIMUM RETURN TO C R DOLLAR EXPENDED 


WEST GAS 


424 MADISON AVENUE 


5 years of dependable service to the gas industr 


prove the ability of 
Glover- West carboniz- 
ing plants to produce 
gas at low cost and also 
make a highly reactive 
coke ideal for the do- 
mestic market. The tar 
has low water content 
and viscosity excellent 
for road material. 


Write for complete details. 


IMPROVEMENT CO. 


NEW YORK, N. Y 
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Studies in Micro 


DISCUSSION of the microbiologi 

cal anaerobic corrosion process 

from the viewpoint of the more 
generally accepted electrochemical 
theory of corrosion is presented. The 
two processes are shown to be simi 
lar, differing only in the method by 
which the activity of the corrosion 
couple is maintained. The corrosion 
products resulting from microbiologi 
cal anaérobic corrosion are discussed 
and tests are indicated for showing 
the presence and degree of this cor 
rosion. Typical quantitative analyses 
of the corrosion products taken from 
the pipe in locations undergoing ac 
tive bacterial corrosion and from a 
location where this type of corrosion 
was not present are included for 
comparison. 

Reference to the more important 
investigations of the sulphate-reduc 
ing bacteria is made, together with a 
brief discussion of their morphologi 
cal characteristics and classification. 

The prevalence of this corrosion 
on operating lines in several eastern 
states is illustrated by actual field 
data. Evaluation of the microbio- 
logical anaerobic corrosion process in 
terms of other corrosion processes 
occurring in the same geographical 
location is illustrated by pit depth 
distribution curves. A discussion of 
the characteristic appearance of the 
pipe in locations undergoing active 
bacterial corrosion is presented and 
compared with the appearance of the 
pipe in locations where the sulphate 
reducing bacteria are not active. 

It is shown from actual field data 
that the shape of the pit depth-time 
curves is radically different from pit 
depth-time curves of other types of 
corrosion pre cesses, 

Introduction 

The universal interest in the study 
of the corrosion of metals, or, more 
specifically, the corrosion of ferrous 
metals, has resulted in the publication 
of numerous books and innumerable 
papers relative to the subject in prac 
tically every language used by ad 
vanced peoples. These investigations 
have included corrosion studies un 
der many diversified conditions in- 
cluding atmospheric exposure, high 
and low temperatures, aqueous and 


Presented at the Technical Section, An 
nual Convention American Gas Assn., At 
mtic City, N. J., October 9, 1940 
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biological Anaérobic Corrosion 


Part 1 


By 
Raymond F. Hadley 


Susquehanna Pipe Line Company, 
Philadelphia, Penna 


nonaqueous solutions of acids, salts 
action, galvanic 
couples and stray current electrolysis, 
to name but a few. 

It is the purpose of this paper to 
direct attention to but one of the 
many phases of the corrosion process, 
one which occurs only under anae 
robic conditions. The type of corro 
sion to be discussed in this paper, be 
cause of certain conditional require 
ments and the relatively high degree 
of anaerobiosis required to bring 
about such corrosion, does not ordi 
narily occur in industrial processes, 
and as a consequence, its study has, 
for the most part, been neglected by 
corrosion engineers associated with 
such work. On the other hand, its 
frequent occurrence in nature is suf- 
ficient to account for a considerable 
quantity of the corrosion of ferrous 
metals buried in the soil, hence it be 
comes a problem for study and miti 
gation by corrosion engineers or tech- 
nologists interested in the protection 
of subsurface properties 

The theory underlying the micro 
biological anacrt ybic corrosion process 


and gases, soil 


generally accepted by corrosion engi- 
neers, at the time of this writing was 
developed and reported in 1923 by 
( \. H. von Wolzogen Kuhr in 
Holland. Subsequent investigations 
been carried out in England, 
the laboratory experimental work of 
H. J. Bunker relative to the micro- 
biological aspect of the corrosion 
process and the investigations of T. 
Howard Rogers of the inhibition of 
the sulphate-reducing bacteria by 
dyestuffs being of particular interest 
and importance. Investigations of 
microbiological anaérobic corrosion 
in the United States are of compara 
tively recent date, as verbal discus- 
sion with some attendants at the Na 
tional Bureau of Standards Fourth 
Corrosion Conference in 1937 re- 
vealed only two cases that could be 
conclusively identified. It is of inter- 
est to note in this connection that 
both cases were reported as occur- 
ring in the state of Ohio. 


have 
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Electrochemical Theory Underlying 
the Corrosion Process 
The basic electrochemical reaction 

applicable to the corrosion of ferrous 

metals in neutral aqueous solutions 
is generally agreed to be 
Fe + 2H*+ = Fe + ZH (1) 

There is also common agreement 
that for the anodic solution of iron 
to continue with appreciable velocity 
in the manner expressed by the above 
equation, there must be a depolariz- 
ing agent available for the removal 
of the gaseous hydrogen discharged 
on the cathodic surfaces. If this 
cathodic hydrogen is not removed 
corrosion must nearly cease, for the 
cathodes on the ferrous metal would 
eventually become a homogeneous 
hydrogen electrode. There are at 
least five methods by which the cath- 
odic hydrogen polarization may be 
removed. 

1. Combination with atmospheric and 
dissolved oxygen. 

2. Mechanically by agitation or by 
bubbling off. 

3. Direct chemical combination with 
the electrolyte or salts in the elec- 
trolyte. 

4. By entering into the metabolic 
processes of certain anaérobic 
bacteria. 

5. Combination with the products re- 
sulting from microbiological meta- 
bolic processes. 

Of these five methods of cathodic 
hydrogen depolarization, numbers 1 
and 2 are generally associated with 
aérobic locations, number 3 does not 
apply (except under restricted con- 
ditions relative to chemical waste 
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products) to aqueous solution of soil 
salts. The 4th method is, therefore, 
the only process to which attention 
is to be given in this paper since 5 
has not yet been studied with suffi- 
cient thoroughness to evaluate the de- 
gree of depolarization resulting from 
a reaction of this kind. 

If analytical study be devoted to 
the several factors influencing the 
equilibrium potential of an electrode, 
it is possible to predict the potential 
behavior of that electrode for 
changes occurring as a result of the 
variation of those factors, provided 
of course, equilibrium conditions are 
maintained. 

Thus the Nernst equation for the 
potential of a metal electrode may be 
written 

RT 4 
E = — — log, — (2) 
nF Pp 
which, for ferrous metal and com- 
mon logarithms becomes 


0.0002T Pre 
Er. > log os S) 
Z PFe 
or writing in a more convenient form 
0.0002T (3a) 
Es, = —E°p, + ———logy:Cr,* 
2 
where 
Er. = potential of the metal elec- 
trode in volts, against the 
solution 
E°r. = standard electrode poten- 
tial for Fe;,) against a so- 
lution of Fet+* activity 
= 1. Under these condi- 
tions E°p, 0.441 
E = absolute temperature 
y1 =activity coefficient of 
Fet* ions 
Cret+ = concentration of Fe? 


ions in moles per liter 

The potential of the hydrogen gas 
occluded on, or adsorbed in, the cath- 
odic surfaces of the ferrous metal 
may likewise be written 

0.0002T Cre 
En = ———— log - (4) 
2 ( y2oCu )2 

or since, at the cathodic surfaces 
Cion)— >Cyt therefore 


Cre 
En = 0.0002T log (3) 
73 ( OH) 
and 
since 
H,.=H + H+ +e-) 
and H=Ht++e { (9) 
Ey = potential of the gaseous 
hydrogen in volts, against 
the solution 
T = the absolute temperature 
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y2 activity coefhicient of H 
ions 

Y3 activity coefficient of 
(OH) ions 

Cre Pu hydrogen partial 


pressure in atmospheres 


Ci concentration of H* ions 
in moles per liter 


Cron concentration of (OL) 
ions in moles per liter 
e the electron 

From these equations it may be 
seen that the more negative Ep, and 
the less negative Eq the greater will 
be the potential driving the ferrous 
metal into solution, thus any reaction 
which will suppress either the fer- 
rous ions or the polarizing gaseous 
hydrogen concentration, or both, will 
increase the value of the corrosion 
couple. 

Thus it can be said that the cor- 
rosion of ferrous metals in neutral 
homogeneous soils or aqueous solu 
tions under strict anaérobie condi- 
tions, would ordinarily be negligible 
and of minor importance unless, of 
course, the metal extended to another 
solution, or soil, of higher oxygen 
concentration. Under such condi- 
tions the potential of the corrosion 
couple is increased by a reduction in 
the concentration of the polarizing 
gaseous hydrogen by either atmos- 
pheric oxygen or oxygen dissolved in 
the solution, the depolarizing cath- 
odic reaction with gaseous oxygen 
being 

2h O-> H (7) 

The concentration of ferrous ions in 
the solution at the anaérobic location 
may be suppressed by precipitation 
as Fe(OH). simultaneously with the 
removal of the polarizing gaseous 
hydrogen since 

HO 2H t+ (OH) (8) 
and the summary reaction of (1) 
and (8) would occur 
Fe + 2H.O = Fe(OH).+ Hz. (9) 

V 

Such conditions are rather common 
to buried pipe lines and may be read- 
ily recognized and measured by the 
corrosion engineer with very little 
trouble. 

If, however, on the other hand a 
location is found where a strict de- 
gree of anaé¢robiosis is set up and 
maintained, and the ferrous metal is 
not coupled to itself through a differ- 
ential oxygen concentration cell, 
some other explanation must be 
sought to account for the removal of 
the polarizing gaseous hydrogen 
from the cathodic surfaces and which 
will, at the same time account for 
the suppression of the ferrous ions 


in the solution. 

The preceding presentation of the 
theoretical reactions underlying the 
microbiological anaé¢robic corrosion 
process is essentially the one ad- 
vanced by von Wolzogen Kuhr and 
L. S. Van der Vlugt and von Wol- 
zogen Kuhr. The writer has, how- 
ever, believed it advisable to omit 
from this paper the numerical values 
von Wolzogen Kuhr ascribes to the 
component factors of these equa- 
tions, as it is doubtful if such values 
can be considered sufficiently repre- 
sentative of actual conditions, and 
are therefore useful only to illustrate 
the relative magnitude of potential 
difference available for the corrosion 
couple under specific conditions. 
Such values are ordinarily not ap- 
plicable to the aqueous solutions of 
soil salts found in the field, because 
of the rather wide variation of in- 
organic salts which may be present, 
together with the variable concentra- 
tions of these salts from point to 
point in the soil. It is also to be re- 
membered that any values ascribed 
to Ep. and Ey are applicable only to 
equilibrium electrodes and not to 
dynamic electrodes. 

This microbiological anaérobic cor- 
rosion process, which can, under 
anaérobic conditions suppress the 
ferrous ions in solution and at the 
same time depolarize the cathodes of 
the small corrosion cells, may exist 
simultaneously at locations which are 
also anodic due to long circuit differ- 
ential aeration cells. Such situations 
have frequently been observed in 
practice just as other locations have 
been found where each process oc- 
curs independently. 

The conditions that must be satis- 
fied to produce corrosion under strict 
anaérobic conditions having been set 
forth, it was then necessary for von 
Wolzogen Kuhr to find the hydrogen 
depolarizing agent (hydrogen  ac- 
ceptor) which did, at the same time, 
produce a reaction product capable 
of precipitating the ferrous ions as 
high insoluble ferrous salts. Such an 
agent was to be found in the sul- 
phate-reducing bacteria of the Sporo- 
vibrio desulfuricans type. It must 
have been rather apparent to von 
Wolzogen Kihr, a_ microbiologist, 
that this vibrio was the vital link in 
the anaérobic corrosion process he 
was seeking to explain, as his ex- 
amination and correlation of the sev- 
eral factors common to the many lo- 
cations in which rapid and_ severe 
corrosion occurred undoubtedly in- 
cluded, the degree of anaérobiosis, 
pH of the solution, concentration of 
sulphate, presence of organic mate- 
rial in the soil and the products of 
corrosion found on the pipe surface. 
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Corrosion Products Resulting from 
Microbiological Anaérobic Corro 
sion 
Having thus shown that the basi 

theory explaining the microbiological 

anaerobic corrosion process is in ac 
cord wth the more commonly ac 
cepted electrochemical theory of cor 
rosion, let us examine in detail the 
processes promoted by the sulphate 
reducing bacteria which suppress the 
ferrous ions in the soil water simul 
taneously with the removal of the 
polarizing cathodic hydrogen. It has 
been demonstrated by a number of 
investigators that atomic combined 
and molecular hydrogen may _ be 
utilized by the sulphate-reducing bac 
teria to carry out their metabolic 
processes. It is then apparent that if, 
at a given location, the various con 
ditions which influence their growth 
are favorable the bacteria will multi- 
ply for, according to von Wolzogen 
Kuhr theory of bacterial depolariza 
tion, the bacteria will have a hydro 
gen source readily available to them 
for carrying out their metabolic 
processes, the ferrous metal acting 
in this case as a hydrogen donator. 

Although the  sulphate-reducing 
bacteria are anaérobes and are un- 
able to tolerate free (gaseous or al 
mospheric) oxygen, they neverthe 
less require oxygen in some form to 
carry out their metabolic processes 
This oxygen must, therefore, be 
available to these bacteria in the 
form of an oxygen salt, the most 
common of which occurs naturally 
in the soil as sulphate. It is very 
probable that other oxygen salts, if 
available in sufficient concentration, 
would serve equally as well; in fact, 
von Wolzogen Kuhr hypothetically 
mentions the possibility of the reduc 
tion process being carried out through 
the reduction of nitrate by certain 
bacteria other than the sulphate 
reducers. Thus, although the reduc- 
tion of oxygen salts other than sul- 
phate is entirely possible, the material 
presented in this paper will deal only 
with the sulphur-oxygen salt for this 
is undoubtedly the most prevalent 
combination found in nature. 

The sulphur oxygen salt most fre 
quently found in the soil occurs as 
CaSO, and although the solubility 
of CaSO, at room temperatures is 
only 15 millimoles per liter, the enor 
mous quantity of CaSO, found in 
some soils is sufficient to insure satu 
ration of the soil water during all 
periods of the year. 

It is thus possible to write 


CaSO, = Ca (SO,) (10) 
and since 
H.O =H (OH) 


we should then expect at the cathodic 
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surfaces, a reaction of this type to 
occur 
Caso: $i HS 2H.O 
Ca(OH). (11) 
which would, upon primary hydroly- 
be akin to the reaction of Kluyver 
and Baars 


SIS 


H.SO, + 8H > H.S 


4H.O (12) 
The metabolic processes of the sul- 
phate reducing bacteria would be re 
sponsible for (11) where the hydro- 
gen could be available from either 
the cathodic metal surface or the 
organic compounds which are de- 
hydrogenated by the sulphate-reduc- 
ing bacteria, for this reaction would 
not otherwise occur at ordinary tem- 
peratures. Although (12) has been 
shown above as a single reaction, it 
is probably a_ step hydrogenation 
process as pointed out by Kluyver.* 
but : 
H.S 2 (HS) tH (43) 
(HS)> and (OH)> anions would 
then migrate to the anodic areas, 
however, the anodic solution of iron 
has been written as (1) or 
1Fe + 8H+ = 4Fe + 8H (14) 
The refore, we should expect to find 
at the anodic areas the following re- 
actions occurring 


(HS) +- Fe = FeS.+ H 


and v (15) 

3ke L §(OH) = 3Fe(OH),. 

¥ (16) 

or writing as the summary reaction 

for the entire process including both 
cathodic and anodic reactions 
+Fe + CaSO, + 4H.O > 3Fe 

(OH), + FeS + Ca(OH), (17) 
or, just as in (11) and (12), with 
primary hydrolysis the summary 
equations of von Wolzogen Kuhr 
and Van der Vlugt and von Wolzo- 
gen Kuhr would apply 
1Fe + H,SO, + 2H,O > 

3Fe(OH). + FeS (18) 
It is to be noted that the summary 
equation (17) shows that both fer- 
rous reaction products are high in- 
soluble in aqueous solutions at ordi- 
nary temperatures, the solubility of 
Fe(OH).+ and FeSt being but 16 
micromoles per liter and 390 micro- 
micromoles per liter, respectively. 

In studying (17) it may be seen 
that for the anodic solution of 4 
atoms of iron, 3 atoms will occur in 
the corrosion products as hydroxide 
and 1 as sulphide, the maximum the- 
oretical ratio being for the sulphide 
Fe 

4. von Wolzgen Kiuhr in de- 
FeS 


termining experimentally the value 


+ Sp, (Fe) X (OH)? 16 X 10 
tSp, (Fe) X (S) 15 <X 10” 
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of this ratio found that even though 
a great number of observations were 
made, the ratios were not 4, but al 
ways less than 4. The highest value 
he obtained was 3.4 and the lowest 
value was 2.4. 

If consideration, however, is giv 
en to this problem, it may be seen 
that the deviation of the experi- 
mentally determined value from the 
theoretical value is to be expected, for 
the ferrous metal is not the only 
hydrogen donator available to the 
sulphate-reducing bacteria. If any of 
the organic compounds which nor- 
mally act as hydrogen donators to 
these bacteria are available, we 
should expect to find an increase in 
H.S and therefore an increase in the 
quantity of FeS. This may readily 
be shown when sodium lactate is 
taken as the organic compound, for 
2C.F14.Na aS 

3CaCO Na,CO 

2CO, + 2H2O + 3H2S (19) 
This increase of FeS in the corrosion 
products where organic compounds 
are found to be abundant in the back- 
fill, has been observed by the writer 
and others in this company who have 
had the opportunity to examine a 
large number of locations in which 
bacterial corrosion is present, 

In presenting the preceding analy- 
sis of the reactions advanced by von 
Wolzogen Kuhr to explain the mech- 
anism of the microbiological an- 
aerobic corrosion process, the writer 
does not necessarily wish to imply 
that he is in complete agreement with 
the von Wolzogen Kuhr theory of 
cathodic depolarization. It was be- 
lieved advisable, however, to include 
in this paper not only von Wolzogen 
Kithr’s reactions of the anodic solu- 
tion of iron, but also his reactions 
explaining the cathodic hydrogen de- 
polarization. This has been done, 
more to acquaint the reader with 
these reactions than to discuss them 
as already established facts. It is 
the opinion of the writer that most 
investigators of the microbiological 
anaérobic corrosion process are in 
agreement with von Wolzogen Kiuhr 
as to the influence of the sulphate- 
reducing bacteria on the anodic solu- 
tion of iron, however, it now appears 
that insofar as the metabolic proc- 
esses of the sulphate-reducing bac- 
teria are concerned, the linkage is 
not so intimate with the cathodic 
hydrogen as was first believed. Re- 
cent experimental data appear to in- 
dicate that the cathodic hydrogen 
does not enter into the metabolic 
processes of the sulphate-reducing 
bacteria, but rather is diminished by 
combination with the products which 
result from the metabolic processes 
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of the sulphate-reducing — bacteria. 
There is admittedly considerable 
work to be done in clarifying certain 
phases of this process; principally, 
the manner by which the cathodic 
hydrogen is removed. Several labora- 
tory experiments are now in prog- 
ress, which by the use of electro- 
chemical measurements, it is believed 
that these cathodic reactions can be 
somewhat clarified. The results of 
these experiments are, however, not 
available at this time, but will be re- 
ported in a future paper. 

Thermodynamic consideration of 
the sulphate reduction process sum- 
marized in (12) readily indicates the 
reason for the microbiological hydro- 
genation of sulphate taking place. 
Sulphate-reducing microorganisms in 
promoting the hydrogenation of sul- 
phate are doing so to obtain energy. 
Thus from each cycle there must be 
a net energy gain to the cells, other- 
wise the microorganisms must per- 
ish. To accomplish this required en- 
ergy liberation, the products result- 
ing from each step of the hydrogena- 
tion process must be of lower free 
energy than the free energy of the 
substances entering into the reaction. 
When the hydrogenation of sulphate 
is taken as a step process, as indi- 
cated by Kluyver, we find that for 
the first hydrogenation step there is 
a decrease in free energy of 97.85 kg 
cal/mole, for the second hydrogena- 
tion step there is a reduction of 87.28 
kg cal/mole and for the third and 
fourth hydrogenation steps combined 
there is a free energy decrease of 
238.29 kg cal/mole. The whole proc- 
ess summarized in (12), therefore, 
has a total free energy reduction of 
423.42 kg cal/mole based on molal 
concentration. The fraction of this 
free energy reduction assimilated by 
the bacterial cells will depend upon 
their ‘free energy efficiency.”” This 
energy liberation opens the way for 
the bacterial cells promoting the re- 
actions, and the magnitude of the 
free energy reductions in each of the 
various hydrogenation steps indicates 
the reason for the process proceeding 
to completion. 

From (10) it would appear that 
the concentration of the (SO,) 
anions should, due to migration, be 
greater at the anodic areas than at 
the cathodic areas, if the voltage of 
the anode against the solution is suf- 
ficiently small to prevent the radical 
from discharging. Bunker has an- 
alysed the contents of a number of 
pits and obtained a value of 40.5% 
(SU), ) 

From (17) we find the ferrous re- 
action products resulting from the 
microbiological anaérobic corrosion 
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process to be Fe(OH), and FeS, but 
from (9) it may be seen that the 
Fe(OH). is also available from other 
corrosion and therefore 
cannot be used as an indication of 
bacterial corrosion. The FeS, how- 
ever, although only present in ap- 
proximately one third the quantity 
of Fe(OH). is a reliable indication 
of the corrosion caused by the sul- 
phate-reducing since the 
quantity of FeS found in these cor- 
rosion products is believed to be suf- 
ficiently high to eliminate the possi- 
bility of its formation from any other 
source. 

A quantitative analysis of the 
products of corrosion is, of course, 
to be preferred over a simple quali- 
tative test. However, our experience 
to date indicates that a simple quali- 
tative field test, which we call the 
HCl test, can be made with very sat- 
isfactory results for indicating the 
presence of this corrosion. This test 
is performed by collecting some of 
the products of corrosion from the 
pipe surface in a test tube, immedi- 
ately after the pipe has been uncov- 
ered, and adding approximately 2-4 
ml of dilute hydrochloric acid to these 
corrosion products. If H.S is evolv- 
ed, FeS was present in the corrosion 
products, the identification of the 
evolved gas being made either through 
olfactory detection of its characteris- 
tic odor or by the use of moistened 
lead acetate paper held at the mouth 
of the test tube. Caution must be ex- 
ercised if the detection of the H.S is 
to be made by its characteristic odor, 
for this gas is extremely toxic. Car- 
bonates are frequently found among 
the corrosion products and may be 
detected by the HCl test, if little or 
no FeS is present, as odorless CO, 
will be evolved. The reaction in the 
case of CO, evolution is extremely 
rapid whereas the evolution of H.S 
is slow and foamy. 

One of the most serious problems 
confronting the investigator of mi- 
crobiological anaérobic corrosion is 
the evaluation of this corrosion in 
locations where other corrosion proc- 
may also be active. As pre- 
viously mentioned, an analysis of the 
corrosion products for FeS appears 
to be the most reliable method known 
at this time for determining the pres- 
ence OT 


processes 


bacteria, 


esses 


absence of microbiological 
anaerobic corrosion. There are, how- 
other possible sources from 
which sulphur may be available, thus 
precipitating additional ferrous ions 
at the phase boundary as FeS. It 
may be well at this time to examine 
from what other sources sulphur is 
available and to discuss briefly their 
possible influence. These sources are 
listed below in what the writer be- 


ever. 


lieves to be their order of importance. 

1. Sulphur bearing crude oils and 
sulphur bearing natural gasses 
which contaminate some soils. 

2. Microbiological anaerobic reduc- 
tion of inorganic sulphate. 


w 


Microbiological decomposition of 
sulphur bearing organic com- 
pounds. 
4. Inorganic sulphur or sulphides in 
the soil. 


mn 


The sulphur contained in the pipe 
metal itself, as an impurity. 

In considering the first source of 
sulphur listed above, many locations 
are found on the earth’s surface 
where the soils may be contaminated 
with sulphur through the natural 
leakage of sulphur bearing crude oils 
or sulphur bearing natural gases. In 
addition to the natural leakage of 
these products, many locations are 
encountered where sulphur contami- 
nation of the soil results from leak- 
age of wells, pipe lines, tanks, con- 
tainers, etc. together with waste 
products resulting from such opera- 
tions which are carelessly disposed 
of. The sulphur content of the soils 
in such locations will undoubtedly be 
so high that any analysis of the prod- 
ucts of corrosion for FeS will be 
worthless for use as a criterion in 
establishing the presence of micro- 
biological anaérobic corrosion. 

The second source of sulphur, re- 
sulting from the microbiological an- 
aérobic reduction of inorganic sul- 
phate, is probably the most common 
source of sulphur in all other loca- 
tions not included under the first 
source. It has been rather definitely 
established by many investigators 
working with the sulphate-reducing 
bacteria that under optimum condi- 
tions for growth, concentrations of 
H.S may be encountered of 500 to 
1500 milligrams/liter. It should per- 
haps be noted that H.S concentra- 
tions of this order may be encoun- 
tered fairly close to the ground sur- 
face where local anaerobic conditions 
are set up. 

The third possible source of sul- 
phur results from the microbiological 
decomposition of such sulphur bear- 
ing organic compounds as plant and 
animal proteins. A large number of 
bacteria are able to produce H.S by 
the decomposition or putrification of 
these albuminous substances, how- 
ever, the quantity of H.S produced 
by these microorganisms even under 
optimum conditions for growth, is 
but a fraction of the H.S resulting 
from the microbiological anaérobic 
sulphate reduction process. A repre- 
sentative value of the quantity of 
H.S produced microbiologically from 
sulphur bearing organic compounds 
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under favorable conditions is but 50 
to 150 milligrams/liter, although the 
efficiency of H.S production from 
these albuminous substances may be 
high. In other words, the plant and 
animal protein content of the soil to 
gether with the quantity of combined 
sulphur in these albuminous = sub 
stances will limit the influence this 
third sulphur source will have in the 
precipitation of ferrous ions as FeS. 

The fourth source of sulphur, 
from inorganic sulphur compounds 
in the soil, is not believed to appre 
ciably contribute to the formation of 
ferrous sulphide at that depth in the 
soil where most pipe lines are con- 
structed. At greater depths below 
the ground surface, elemental sul 
phur together with metal sulphide 
ores are frequently encountered, how 
ever, at the ground surface the re- 
duced forms of the element (sul- 
phur) have in long past geological 
time been oxidized to sulphates, sul- 
phites, etc., or have again been taken 
in solution by subterranean waters 
and precipitated at greater depths in 
the earth. 

The fifth sulphur source, that in 
which the sulphur may be available 
from the pipe metal, in which it is 
contained as an impurity, has been 
suggested by some metallurgists. The 
sulphur contained in the ferrous 
metal will not normally exist as FeS 
in the presence of manganese, but 
rather as MnS or the more complex 
salt Mn,Fe.S;, however, when 
treated with HCl, H.S will still be 
liberated and thus erroneously indi- 
cate the presence of microbiologically 
formed FeS. 

If an appreciable quantity of sul- 
phur has been included in the fer- 
rous metal the HCl test may lose its 
usefulness as an indicator of bac 
terial corrosion. This test, however, 
when used with Bessemer steel con- 
taining an average of 0.032 percent 
sulphur (maximum sulphur 0.049 
percent) is not noticeably influenced. 
The degree of influence on the HCl 
test by increasing the sulphur con- 
tent of the ferrous metal beyond the 
values set forth above is not known 
Additional experimental investig: 
tions are admittedly required to clar- 
ify certain phases of the qualitative 
and quantitative chemical analyses of 
the corrosion products, particularly 
in evaluating the degree of influence 
of the sulphur sources 3 and 5. 

A chemical analysis of the prod 
ucts of corrosion found on a mild 
steel pipe line at four different loca- 
tions, three of which were under 
going active bacterial corrosion and 
the other where such corrosion was 
absent, is given in Table I. 

\ word of caution should perhaps 
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TABLE I 


ANALYSIS OF DRIED SAMPLES 
Samples are each bluish-gray in color 


Active Bacterial No Bacterial 

















Corrosion Corrosion 
No. 1 No.2 No. 3 No. 4 
Loss on Ignition 15.9% 17 7% 28.8% 13.8% 
Silicon calculated to SiO, 26.8% 35.0% 8.7% 49.9% 
Ferric Iron calculated to Fe 0.1% 1.4% 2.1% 5.0% 
Ferrous Iron calculated to Fe 33.9% 27.0% 37.5% 12.2% 
Aluminum calculated to Al,O; 5.8% 7.1% 3.9% 7.9% 
Calcium calculated to CaO None None 1.1% 1.3% 
Magnesium calculated to MgO 0.50% 0.6% 0.1% 0.8% 
Sulphide Sulphur calculated to S 1.71% 1.92% 1.15% None 
Sulphite Sulphur calculated to S 0.05% 0.08% 0.05% None 
Sulphate Sulphur calculated to S 0.30% 0.44% None None 
Total Sulphur 2.06% 2.44% 1.20% None 
Carbonate Calculated to CO, 8.4% 10.6% 18.0% 11.0% 
Carbon Dioxide calculated to Ferrous Carbonate 22.2% 28.0% 47.5% 29.0% 
Ferrous Iror « alculated to Ferrous Carbonate 70.2% 55.9% 77.6% 25.2% 

pH of water 6.8 7.0 5.8 7.2 
TABLE II 
~ Of that pipe 


State & County Number of — Average dis- 
test holes tance between 
examined test holes 

Pennsylvania Feet 
Delaware 30 1470 
Chester 136 1120 
Lancaster 113 1442 
York 78 1886 
Adams 162 905 
Franklin 139 1046 
Fulton 106 810 
*Bedford 236 754 
*Cambria-Somerset 23 2004 
*Westmoreland 135 1424 
Allegheny 111 1536 
Beaver-Lawrence 89 1626 
Schuylkill 182 764 
Ohto 

Columbiana 7 1194 
Mahoning 112 1507 
*Portage 54 998 
Summit 107 797 
New York 

Onondaga 203 773 


Average num- requiring pro- 





ber of feet Percentage of tection 1936- 
of pipe ex- test holes un- 1943. Percent- 
amined per dergoing bac- age due tp bac- 
test hole terial attack terial attackt 
7.9 6.7 32.4% 
7.5 12.5 38.1% 
I 18.6 53.6% 
6.4 20.6 70.9% 
6.3 25.3 43.3% 
6.4 44.6 97.2% 
6.5 72.6 100.0% 
6.5 74.6 79.3% 
6.2 26.0 32.0% 
6.6 27.4 70.4% 
7.2 26.2 79.2% 
7.5 41.5 61.1% 
8.2 1.5 20.0% 
9.6 14.3 54.2% 
7.6 Oe Y 80.2% 
9.9 48.5 63.2% 
8.4 54.2 70.8% 
6.5 72.9 89.9% 


*Counties are not complete, i.e., test holes have not been dug from county line to county line. 
tAreas requiring mitigation of stray currents not evaluated in these figures. 


be stressed at this point, in regard to 
any quantitative analysis made of the 
corrosion products found on the pipe 
in anaérobic locations undergoing 
bacterial attack. The FeS found in 
the corrosion products under such 
conditions is an extremely unstable 
sulphide, perhaps due to the finely 
divided state in which it has been 
precipitated throughout the corrosion 
products, and if the analysis is not 
carried out with the utmost precau- 
tion to exclude oxygen contact, the 
results of the analysis will be mis- 
leading. If access to oxygen is al- 
lowed, prior to or during the analy 
sis, only small quantities of sulphur 
will be found as sulphide. The major 
portion of the sulphur in the corro- 
sion products will then occur as sul- 
phite, sulphate, or elemental sulphur. 


Prevalence oT Wi robiological An- 
aerobic Corrosion 


Despite the fact many American 





corrosion engineers are thoroughly 
familiar with microbiological an- 
a€robic corrosion, they have in the 
past shown a pronounced reluctance 
to give credulity to this form of cor- 
rosion. When approached for the 
explanation of this apparent lack of 
interest, they have invariably stated 
that although the microbiological as- 
pect of corrosion was quite interest 
ing, they did not believe it was pres- 
ent in any appreciable quantity here 
in the United States. To correct this 
erroneous impression, data are sub- 
mitted in Table II to illustrate the 
prevalence of this corrosion in sey- 
eral eastern states. 

In st idying Table II it is to be re- 
membered that the locations noted as 
undergoing bacterial corrosion were 
determined by qualitatively testing 
the corrosion pre xlucts for FeS. Thus 
in many of the locations the bacteria 
are undoubtedly only partially re- 
sponsible for the rapid corrosion at 
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these points, whereas in other loca- 
tions they are solely responsible for 
the abnormal corrosion. The de- 
termination of the relative degree of 
corrosion caused by the sulphate- 
reducing bacteria at any one location, 
of course, necessitates a much more 
complete analysis than a qualitative 
analysis of the corrosion products. 
Such an investigation should include 
a study of the electrical circuits in- 
volved, soil resistivity, an analysis of 
the soil and soil water, microbiologi- 
cal tests for determining the presence 
of the sulphate-reducing bacteria, 
pH of the soil water, a quantitative 
analysis of the corrosion products 
found on the pipe and a study of any 
characteristic physical properties of 
the metal or of the corroding metal 
surface. Several such analyses have 
been made for different locations 
along the pipe line system in the state 
of Ohio, and at these particular loca- 
tions the bacteria were found to be 
solely responsible for the abnormal 
rates of corrosion, 


The Sulphate-Reducing Bacteria 


One of the first thoughts that natu- 
rally comes to mind following an in- 
troduction to this very interesting 
corrosion process is the desire to 
know more about the bacteria them- 
selves. The investigations of these 
microorganisms have, unfortunately, 
been reported in such a diverse num- 
ber of publications and languages 
that a study of the published litera- 
ture generally requires considerable 
time. 


Unquestionably the most complete 
study of the sulphate-reducing bac- 
teria as a whole is the dissertation of 
Baars, although the research work of 
Starkey in establishing certain mor- 
phological characteristics is of com- 
parable value. Papers reporting the 
investigations of Van Deldon and 
Elion also represent important con- 
tributions to our knowledge of this 
extensive microbiological sulphate- 
reduction process. It is perhaps sig- 
nificant to note that all of the investi- 
gations reported above were carried 
out in the microbiological laboratories 
of the Technische Hoogeschool at 
Delft, Holland, where in 1895 the 
sulphate-reducing bacteria were first 
isolated by Beijerinck. 


The sulphate-reducing bacterium 
was first reported by Beijerinck as 
a spirillum (coiled spiral) and given 
the name Spirillum desulfuricans 
Subsequent investigators have de- 
noted its shape by such other names 
as microspira (comma or sausage 
shape), as in the case of Van 
Delden’s Microspira aestuarii, and 
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by vibrio (curved rod), as in the 
case Of Baars’ Vibrio-rubentschiku. 
More recently, Starkey has been able 
to demonstrate that the cells are 
spore formers under certain condi- 
tions, and has added the prefix 
Sporo. We therefore find the com- 
plete name of the type species is NOW 
designated as Sporovibrio desulfuri 
cans (Beijerinck) Starkey. 


The production of hydrogen sul- 
phide is a property of a great many 
bacteria, only a relatively few, how- 
ever, possess the ability to reduce 
sulphate to sulphide. The sulphate- 
reducing bacteria have been classi- 
fied according to the following 
growth factors: 


\. Factors influencing optimum 
growth. 
1. Temperature of medium. 
2. Concentration of NaCl in 
medium. 


B. Organic compounds which can 
be dehydrogenated by the bac- 
teria. 


Of these classifications the last 
(B) is the most satisfactory, for it 
has been demonstrated that by suc- 
cessive gradual changes in the cul- 
ture medium the thermophilic and 
halophilic characteristics of different 
species may be altered. The ability 
of the sulphate-reducing bacteria to 
utilize different organic compounds, 
however, is not so readily changed. 
The accepted practice in establishing 
the identity of an unknown strain is 
to ascertain which organic com- 
pounds it can utilize as hydrogen 
donators. In this manner the un- 
known strain may be compared with 
Sporovibrio desulfuricans, which can 
dehydrogenate some fatty acids, car- 
bohydrates, alcohols and other com- 
pounds, and with Sporovibrio rub- 
entschikii, which can dehydrogenate 
fatty acids and some carbohydrates 
which are not decomposed by Sporo- 


vivrio aesulifuricans. 


The size of the sulphate-reducing 
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bacterial cell is approximately 2, to 
5u long by 0.5 wide, and has the ap- 
pearance of a vibrio. Starkey, how- 
ever, has shown that when the tem- 
peratures of the cultures are abruptly 
changed from 45° C. or over to 30 
C., abnormal forms may be found. 
In this case the cells may become ab- 
normally long and sinuous, reaching 
dimensions of 100p by 1p, or the cells 
may remain of the same length and 
become swollen. The sulphate-re- 
ducing bacterial cells are generally 
equipped with one or more flagella, 
the flagellum being a whip-like ap- 
pendage by which the bacteria pro- 
pel themselves through the medium. 


The  sulphate-reducing _ bacterial 
cells are readily visible under the 
microscope with a magnification of 
700X or more. When viewed alive 
in the dark field of the microscope 
they have a rolling, turning motion. 
To obtain a transitory displacement 
they spin rapidly in a circle and fly 
off on a tangential path, this process 
being repeated time after time. When 
examined in the bright field of the 
microscope, the bacteria should be 
stained with organic dyes, the stain 
commonly used for this work being 
the Gram stain. When treated with 
this stain the bacteria take the color 
of the counterstain, being Gram 
negative. 

Enrichment cultures of the sul- 
phate-reducing bacteria are frequent- 
ly grown in a modified Beijerinck 
culture solution, contained in small 
glass stoppered bottles. Pure cul- 
tures may be obtained by the use of 
appropriate anaérobic culture appa- 
ratus. 


Part 2 of this article will appear 
in the February issue. 
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The ONE Trencher that Really FITS THE JOB— 
CLEVELAND “BABY DIGGER” 


THE FOLLOWING CLEVELAND-PIONEERED 


FEATURES TELL WHY— 


Weighs less than 5 tons. Less 
than 5 feet in overall width. 
320 cubic inch engine. 4 speed 
and reverse engine transmis- 
sion, plus 8 speed digging 
transmission, afford 32 in- 
stantly available digging 
speeds varying from less than 
1 foot to over 32 feet per min- 
ute. Strength and depend- 
ability through supreme qual- 
ity, rather than bulk and 
weight. Fast maneuvering 
through differential-brake 
steering. All steel throughout. 
Over 82 Anti-Friction bear- 
ings. No babbitt bearings. 


Frame, boom and buckets of high strength alloy steel. All gears enclosed in grease-sealed steel housings, run- 
ning in oil. Full range of ditch sizes, 1042” to 23” widths optional—S’6”, depth. Truck speed transportation on 


special trailers. 


MATCHLESS SPECIFICATIONS THEREFORE MATCHLESS PERFORMANCE 
Write for Details Today 


THE CLEVELAND TRENCHER COMPANY 


“Pioneer of the Small Trencher” 


CLEVELAND, OHIO 


20100 ST. CLAIR AVENUE 
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expandina coal without blending. 


Bank of Commerce Building 


: Strong reactive metallurgical coke i 


CURRAN-KNOWLES GAS AND COKE OVENS 


duced in this Curran-Knowles plant from low volatile 


REACTIVE COKE 


Is better for domestic and many metallurgical uses. 


COAL CARBONIZING COMPANY 
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Liability For Failure To 


NDER certain circumstances gas 

companies may be liable in 

damages for failure to supply 
gas to consumers. In this article we 
shall review late and leading higher 
court cases involving important 
phases of the law on this subject, but 
we shall not attempt to digest the law 
pertaining to reasons why shutting 
off a gas supply is illegal. 

First, it is important to know that 
the measure of damages for injury 
to property, as a result of failure to 
furnish gas, has been held in a num- 
ber of higher court cases to be the 
difference in market value immediate- 
ly before and immediately after the 
injury. 

On the other hand, in other cases 
loss of profits as a result of such fail- 
ure has been held to be an element 
of damages, and such profits have 
been held to be the estimated gross 
receipts during the period in question, 
less the amount actually received and 
the expenses which would have been 
necessary to produce such gross in- 
come. 

In other higher court cases incon- 
venience and annoyance have been 
held to be elements of damage for 
failure to furnish gas. So therefore, 
it is quite well established law that a 
gas company may be held liable for 
either its negligent failure or illegal 
refusal to supply gas to consumers. 

For illustration, in Shephard v. 
Milwaukee Gas Co., 15 Wisc. 318, 
it was shown that a prospective cus- 
tomer failed to sign unreasonable 
rules and regulations of a gas com- 
pany. Without legal reason the gas 
company refused to supply gas to the 
customer, who owned a_ hardware 
store. He sued the company for 
damages contending that the com- 
pany’s failure to supply gas resulted 
in it being more difficult for him to 
locate merchandise and rendered the 
store less attractive to customers than 
other stores which were lighted with 
gas. 

The court, after reviewing the 
cases dealing with the question of re- 
covery for loss of profits, said: 

“TI think the principle fairly to be de- 
rived from these cases is that the profits 
lost are a direct result of a breach of 
contract may be recovered as damages, 
where they are not so conjectural and 
remote as to be incapable of ascertain- 
ment with reasonable certainty. And 


their reasoning seems entirely applic- 
able to this case. . . . And it seems to 
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me that the profits of an established 
business are quite as capable of being 
ascertained with reasonable certainty as 
the profits to arise from a single con- 
tract or adventure. There is, in a case 
of such business, the experience of the 
past to serve as a test. And the rule 

that the damages should be esti- 
mated ‘according to the average per- 
centage of mercantile profits’ could 
readily be applied, and would seem just 
and reasonable.” 


Customer Must Prove Loss 


Various higher courts have held 
that a consumer must prove actual 
loss resulting from failure of a gas 
company to supply gas, otherwise he 
is not entitled to recover a damage 
judgment against the gas company. 

The leading case of Miller v. 
Wilkes-Barre Gas Co., 206 Pa., 254, 
illustrates the necessity, in order to 
recover damages for loss of profits 
resulting from a shutting off of the 
supply of gas to a place of business, 
of evidence as to the amount of such 
loss, and this evidence must be pre- 
sented the court by the consumer. 

In this case a storekeeper sued a 
gas company to recover damages for 
the refusal of a gas company to fur- 
nish gas. However, he gave no testi- 
mony as to his profits before the gas 
had been turned off and no evidence 
on which the court could determine 
the loss of profits. Therefore, the 
higher court held that the jury could 
not include in its verdict damages for 
loss of profits 

Also, see 


Morey Vv. Metrop jlitan 
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Supply Gas 


Gas Co., 6 Jones & S. (N. Y.) 185, 
in which a_boarding-house keeper 
had not been long established in her 
place of business at the time when 
her supply of gas was shut off. This 
court held that there could be no re- 
covery for resulting loss of profits, 
saying : 


“She had not long enough conducted 
the business to make her then profits 
a test for all the future time she was 
deprived of the use of gas. She fur- 
nished but one instance of the loss of 
boarders because there was no gas in 
the house. It was hypothetical and 
problematical, and not such evidence 
as warranted the jury in believing that 
her business would have conducted in 
the same flourishing conduct had the 
defendants continued the supply of gas.” 


Anticipated Profits 


Generally speaking, profits derived 
from a newly established business are 
uncertain. Therefore, the higher 
court will not allow a judgment 
against a gas company, based upon 
uncertain profits to be derived from 
the operation of a new business. 

For example, in Paola Gas Co. v. 
Paola Glass Co., 56 Kan. 614, a glass 
company sued a gas company for its 
failure to supply a sufficient amount 
of gas to enable the glass factory to 
operate its plant. Since the factory 
was new and the owner could not 
prove financial loss of definite or ab- 
solute profits, the higher court held 
that “prospective” profits of the fac- 
tory involved too much uncertainty 
to form a basis for measuring the 
damages. The court said: 


“It is the aim of the law to give a 
party injured by the breach of a con- 
tract all the damages which he may suf- 
fer from such breach; and where the 
contract is made with a view to future 
profits and such profits are within the 
contemplation of the parties, they may, 
where they can be established with cer- 
tainty, form a just measure of damages. 
It has been said that as a general rule. 
with a few exceptions, anticipated 
profits prevented are not recoverable in 
the way of damage for the breach of 
contract; but it is well settled that dam- 
ages based on prospective profits, which 
would have been realized had the con- 
tract been performed, may be allowed, 
providing they are fairly within the con- 
templation of the parties, are the direct 
and natural consequence of the breach 
of the contract, and are susceptible of 
being ascertained with reasonable cer- 
tainty.” 


Therefore, under certain circum- 
stances, the courts may allow dam- 
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ages based upon prospective or anti- 
cipated profits. However, definite 
proof must be given so that a jury 
may with reasonable certainty deter- 
mine the amount of the financial loss 
sustained by the gas consumer. 


Damages Based Upon 
Inconvenience 


Many higher courts have held that 
inconvenience, annoyance, humilia- 
tion, embarrassment, and_ physical 
injury are elements of damages re- 
coverable for failure to supply gas. 
However, the court in Detroit Gas 
Co. v. Moreton Truck and Storage 
Co., 111 Mich. 401, held that mere 
inconvenience, unaccompanied by pe- 
cuniary loss is not a basis for allow 
ing damages against a gas company 
for its failure to supply gas. 

Also, see Dobbs v. Northern Union 
Gas Co., 78 Misc. 136, in which the 
court held a judgment was reason 
able which awarded only $50 against 
a gas company where the consumer 
contended that a gas company em- 
ploye had entered a consumer’s home 
and, addressing her in a loud and in 
sulting manner, had shut off the gas 
although the woman had just previ- 
ously paid her gas bill. In this case 
the woman failed to prove that she 
suffered injury, excepting embarrass- 
ment. 

On the other hand, see Coy v. In 
dianapolis Gas Co., 46 N. E. 17, 
where sickness and death of children 
was caused directly by the failure of 
a gas company to supply the needed 
gas for fuel in winter weather. 

The gas company contended that 
the damages were too remote, but the 
court held that sickness and death 
are elements upon which allowance 
of heavy damages may be based. 
This court said: 

“The rule as to recovery of damages 
for tort differs in some respects from 
that which obtains in case of simple 
breach of contract. All damages di- 
rectly traceable to the wrong done, and 
arising without an intervening agency, 
and without fault of the injured person 
himself, are recoverable. The wrong in 


such cases is said to be the proximate 
cause of the injury.” 


And, again in Indiana Natural Gas 
Co. v. Anthony, 58 N. E. 868, the 
court held that a verdict for damages 
for bodily and mental pain resulting 
from the turning off of a supply of 
gas from a heating stove should be 
upheld in view of the evidence that 
mental pain and bodily injury re 
sulted from illegal shutting off a 
gas supply. For other cases uphold 
ing this law, see Wink Gas Co. \ 
Huskey, 42 S. W. (2nd) 819; and 
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Carson v. Ft. Smith Light and Trac- 
tion Co., 108 Ark. 452. 

Obviously, the depreciation in the 
rental or sale value of property con- 
stitutes a good basis for recovery of 
damages where a gas company ille- 
gally fails to supply gas. See Col- 
lody Gas, 25 Md. 1, and Randolph, 
250 S. W. 642. 


Uncertain Basis 


Any uncertainty regarding the ac- 
tual loss suffered by a gas consumer 
may relieve the gas company from 
liability. Moreover, the courts will 
not favor consumers whose suit 1s 
based upon uncertainty. 

For instance, in Louisville Gas & 
EK. Co. v. Sherman (1924) 202 Ky. 
648, it was shown that a property 
owner, whose residence had_ been 
equipped to use gas as fuel for heat- 
ing and domestic purposes, sued for 
damages for failure of a gas com- 
pany to supply gas at the pressure re- 
quired by the gas company’s fran- 
chise. 

However, it is important to know 
that the higher court held that the 
jury could not render a verdict in 
favor of the property owner where 
the amount of the damages was based 
upon the cost of installing a coal fur- 
nace several months after the short- 
age of gas had ceased. The court 
said that there was no evidence that 
this expense had been necessary to 
relieve, or had had any effect upon 
relieving the consequences of the gas 
company cutting off the gas supply. 


Contract Prevails 


Under all circumstances the legal 
rights of a gas company and its con 
sumers are controlled by the terms 
of a valid contract existing between 
the parties. In other words, a con- 
sumer cannot recover damages for 
failure of a gas company to supply 
gas if either expressly or impliedly 
the terms of a contract relieves the 
gas company from responsibility. 

For illustration, in Warfield Nat- 
ural Gas Co. vy. Anderson, 249 Ky. 
586, 61 S. W. (2nd) 27, a contract 
provided for the furnishing of gas 
for domestic and residential purposes. 
The consumer had extended the gas 
pipes to an outhouse in order to use 
gas for a baby chick brooder in the 
operation of a purely commercial en- 
terprise. It is important to know 
that the court held that the gas com- 
pany was not liable for injury to the 
chicks due to failure of the gas sup- 
ply, since the rights and obligations 
of the parties should be measured by 
the terms of the contract. 
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Also, see Texas Cities Gas Co. v. 
Weller, 75 S. W. (2nd) 159, an al- 
lowance of $500 for damages against 
a gas company for the unauthorized 
cutting off of the supply of gas for 
domestic service was held to be a 
proper allowance, as no existing con- 
tract relieved the gas company from 
hability. 

Therefore, it is quite apparent 
that a gas company may avoid liabil- 
ity for failure to supply gas if the 
testimony indicates that a contract 
existing between the company and the 
consumer either relieved the com- 
pany from responsibiilty, or by the 
terms of the contract the company 
could not be expected to anticipate 
the consumer’s intended use of the 
gas whose failure of supply resulted 
in damage to the consumer. 


Brief Review 


Let us review a few higher court 
cases involving unusual phases of the 
law on this subject. 

In Birmingham Gas Co. v. McKin- 
ley, 228 Ala. 596, a suit to recover 
for mental and physical pain, vexa- 
tion, and annoyance, and for punitive 
damages, where the supply of gas 
for domestic use had been wrongfully 
disconnected for a period of twenty- 
four hours, was held legal and prop- 
er. 

And in Lawrence v. Atlanta Gas- 
light Co., 49 Ga. App. 444, a wrong- 
ful turning off of the supply of gas in 
a dwelling resulted in $200 damages, 
since the property owner proved that 
he had expended this amount as a re- 
sult of the company’s unlawful fail- 
ure to supply gas. 

In the majority of the above cited 
higher court cases, the gas company 
actually and unlawfully failed to sup- 
ply gas. Obviously, the verdicts of 
many suits of this nature are favor- 
able to gas companies because, while 
a supply of gas may have been cut 
off, yet the gas company did so lega!- 
ly and lawfully. Therefore, in a fu- 
ture article we shall review the high- 
er court cases involving important 
phases of the law which determines 
when a gas company may lawfully 
cut off supply of gas to consumers. 





Develop New Air Hose for 
Excessive Hot Oil Service 
Recommended for use where excessive 
hot oil conditions are encountered, The B. 
F. Goodrich Company, Akron, Ohio, an- 
nounces the addition of a new air hose 
made with a synthetic tube and rubber 
cover. It is known as Type 54. 
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AS RANGE sales totalling 2500 
ies and above the normal sales 

expectancy of 5,000 for the 
period of the drive resulted from a 
special range sales campaign conduct 
ed by the Southern California Gas 
Co. and the Southern Counties Gas 
Co., in collaboration with 13 range 
manufacturers and 1200 retail deal- 
ers of Southern California from Sep 
tember 16 to November 2. 

The range campaign dealt with ap 
proximately the same number of re 
tail dealers (1200) as the non-fer 
rous gas water heater drive conduct 
ed by the two gas companies from 
February 26 to April 30, 1940. How 
ever, while the water heater drive in 
volved mostly plumber-dealers, the 
range campaign embraced a more di 
versified field of distribution, includ 
ing not only plumber-dealers but also 
general appliance dealers, hardware, 
department and furniture store op 
erators. 

The range drive was called 
“Double Allowance Campaign.” As 
in the earlier gas water heater drive, 
manufacturers and dealers offered 


special price inducements and the 


gas companies aided with a compre- 
hensive promotion and advertising 
program, including the issuance of 
point-of-sale material to dealers, and 
cooperation in other phases. 
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Cooperative CP Range Campaign 
in Southern California 


By 
Fred A. Herr 


The campaign involved certified 
performance gas ranges only. The 
avowed object of the drive, as set 
forth in a prospectus addressed by the 
gas companies to dealers, was “*. .. to 
attract public attention to CP ranges 
and to publicize the meaning and im- 
portance of the CP seal.” 

Literature distributed during the 
campaign stressed that the CP seal on 

range serves the same purpose “‘as 
the sterling mark on silver”; that it 
is the industry’s mark of quality, a 
pledge of hidden value. Dealers were 
told that it is the joint task of all in 
the industry to make “our customers 
recognize the meaning of our sterling 
mark. When they understand the 
meaning of this seal, they will at- 
tach the same value to it that we do.” 

The sales plan offered two allow- 
ances: 


(a) To the customer: A special 
trade-in allowance for the purchaser’s 
old range amounting to 20 per cent 
of the retail list price of the new 
range, up to a maximum of $35, 
which applied to all ranges priced at 
$175 or more. The allowance in the 


case of the sale of a range priced at 


$200, tor instance, was $35, the max- 


imum, and not $40 or 20 per cent. 

(b) To the dealer: For each in- 
stallation of an eligible range, in ac- 
cordance with campaign require- 
ments, the gas companies and the 
manufacturer, jointly, made a special 
allowance to the dealer in the amount 
of 6 per cent of the retail list price 
of the range sold, thus preserving to 
the dealer his normal percentage of 
mark-up. 

An eligible range was defined as 
one which was a CP product, ap- 
proved by the two gas companies for 
the campaign and entered for par- 
ticipation in the special drive by the 
manufacturer. The range had to be 
sold, at retail, by an eligible dealer, 
under the terms and conditions out- 
lined by the gas companies, and had 
to be installed in accordance with the 
requirements of the campaign. 

Eligible dealers were those who 
were regularly established and doing 
business as authorized gas range 
dealers on August 8, 1940. It was 
not necessary for a dealer to be reg- 
istered for gas company financing nor 
to have his place of business located 
on the lines of either gas company. 

It was required, however, that each 
installation of a range sold during 
the campaign must be on the lines of 





This window, in the furniture store of Wolfe G Sons, Los 
Angeles, is typical of the manner in which several hundred 


dealers tied in their dealer advertising with the general cam- paign. Prominent display of the CP seal, as shown here, was 
paign sponsored by the Southern California Gas Co., the 


Southern Counties Gas Co. and 13 gas range manufacturers. 
1200 gas range dealers participated in the special sales cam- 


made mandatory upon participating dealers. 
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one of the gas companies, and must 
conform to the gas company’s re 
quirements for financing, including 
installation of a suitable stopcock ; 
that the sale and installation must be 
made on or after the opening date of 
the campaign and on or before the 
closing date. In the case of new 
homes, actually under construction, it 
was permitted to defer installations 
beyond the normal final date of deliv 
ery, with the approval of the gas com 
pany in each case. Participants in 
the campaign were provided with a 
“Dealer's Report of Installation” for 
use in claiming credit for installations 
made during the drive. 

A comprehensive promotion pro- 
gram was sponsored by the two gas 
companies. This included display 
ads in approximately 200 daily and 
weekly newspapers in Los Angeles 
City and county and in adjacent 
counties of Southern California ; and 
a selected group of outdoor poster 
boards, with approximately 500 bill- 
boards carrying the campaign mes- 
sage. During the drive the gas com- 
panies distributed 500,000 bill stuffers 
and 300,000 pieces of direct mail ad- 
vertising, equipped their trucks with 
large campaign signs, and sponsored 
special range displays in the gas com- 
pany headquarters building, 810 
South Flower St., Los Angeles, and 


in branch offices throughout South 
ern California. 

Dealers were supplied with thou 
sands of truck signs for use on their 
own delivery trucks; window ban 
ners, strip rolls with repeating mes 
Sages, and counter cards and at 
tractive advertising set-ups to high- 
light CP displays. They were also 
provided with specially designed price 
tags for use on campaign ranges, 
salesinan’s badges on which the CP 
insignia was prominently emblaz- 
oned, direct-mail material and stick- 
ers for envelopes. Access was also 
given dealers to the gas companies’ 
survey files in Los Angeles and out- 
lying districts which added thousands 
of names of prospects to the mailing 
list of each dealer. 

Promotional activity sponsored di- 
rectly by individual dealers consisted 
of range displays in show windows in 
which the dealer’s own material and 
others supplied by the gas companies 
was combined in CP arrangements ; 
dealer ads in newspapers tied in with 
campaign features; and sales con- 
tests for the dealer’s own salesmen. 

The advertising rules of the cam- 
paign set forth that no dealer could 
“jump the gun” by releasing adver- 
tising or publicity prior to September 
15, opening day of the campaign. 
The use of a reproduction of the CP 
seal, with a reasonable amount of 


explanation of its meaning and im 
portance was made mandatory. While 
no restriction was made as to adver- 
tising treatment to be given the 
special allowance feature, it was pro- 
hibited to advertise this angle as a 
“saving” without indicating its trade- 
in nature. The rules also stipulated 
that from September 15 to December 
31, 1940, no “price comparison” ad- 
vertising, comparing a lower price 
with a former higher price, was to be 
used in connection with any CP 
range, or in connection with any 
range of a basic model, which in its 
CP form, had been entered for the 
range campaign. This provision did 
not apply to a comparison of the 
regular list price with the campaign 
net price, after deduction of the 
special allowance. 

A total of 112 models of ranges 
manufactured by 13 companies were 
listed as eligible for the drive. These 
companies and the number of gas 
range models entered by each were: 
American Stove Co., 11; Cribben & 
Sexton Co. 11; Estate Stove Co., 5; 
Gaffers & Sattler, 10; James Graham 
Mfg. Co., 15; Hammer Bray Co., 
Ltd., 6; Leo J. Meyberg Co., 4; 
Montgomery Ward & Co., 3; O’- 
Keefe & Merrit Co., 5; George D. 
Roper Corp., 29; Sears Roebuck & 
Co., 1; Tappan Stove Co., 6; West- 
ern Stove Co., 6. 





THE REPUBLIC 


for HARD WATER AREAS 


A self-cleaning model is now available. 


Lime concentrates automatically discharged 


from evaporator at frequent intervals. 


Every gas utility can now add 


this new and profitable load. 
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Silent Salesman Makes A Loud 
Noise in Paving Way for Sales 


By 


Arthur J. Larson 


ELLING commercial and industrial 

firms gas appliances _ largely 

through employing a_ unique 
silent salesman is the record of the 
commercial and industrial department 
of the Portland Gas & Coke Com- 
pany, Portland, Oregon, of which 
John J. Winn, Jr., is manager. 

What is this silent salesman that 
makes a loud noise in paving the way 
to sales? A silent salesman that could 
be succesfully adapted by nearly any 
firm that wants to sell commercial 
and industrial accounts. 


It is just a monthly printed-mime 
ographed 84x11 sheet. It is called 
“On the Job.” 

How does it pave the way for 
sales ? 

“For many years,” explained A. O. 
Leech, utility representative, “the 
commercial and industrial depart- 
ment sold industrial firms gas appli- 
ances. After sales were made by 
various members of the department 
they were reported on bulletin boards, 
or told about in the sales meetings. 
But customers never knew about 
them. The idea stuck in my head 
that such information could be util- 
ized in some way so that prospects 
could be obtained if they could, by 
reaching them in some effective man 
ner, be told.” 

So Mr. Leech, Donald M. John- 
ston, and R. B. Elliott worked out 
what they thought would be an ef- 
fective silent salesman. The draft 
was presented to John J. Winn, Jr. 
The plan was discussed and perfected 
by Mr. Winn and a trial copy was 
issued and sent out. Results were so 
good from the start that now it is a 
regular monthly event. 

Mr. Leech finds it has been a great 
help in paving the way for sales. Al- 
though a small sheet, it is read by 
customers, because it has short para 
graphs of what is doing in industry. 
Those receiving the silent salesman 
can see at a glance what is going on 
and what a competitor is doing. 

Here is how it helps sales: Utility 
representatives see it on the desks of 


customers and are enabled to tell 
about the jobs—testimonials of how 
pleased these persons are with their 
installations. Again customers call 
up and ask for more details about 
sales mentioned in a general way in 
the silent salesman. Another way 
sales are paved is that customers ask 
salesmen for specific information on 
installations. 

It is estimated that from 10 to 25% 
of sales are traceable to this silent 
salesman after “he” goes through the 
mail and goes to work upon the cus- 
tomer, 


The form and style of the silent 
salesman was selected with specific 
ideas in mind, pointed out Mr. Leech. 
It had to be a sheet of sales made on 
one sheet so customers could read it 
easily. Short paragraphs were em- 
ployed to make it still easier to read. 
To avoid other direct-by-mail com- 
petition the above mentioned format 
was adopted as it was realized that 
busy customers would read some- 
thing they could take in at a glance— 
something with meat in it. 

This silent salesman has been on 
the job nearly two years and has 
proved to be a fine backup for the 
regular utility representatives when 
they call. Such an idea is readily 
adaptable by any concern, believes 
Mr. Leech, who wants an economical 
and sure-fire way to pave the way to 
additional sales. 

In brief, sales make news and news 
makes sales is the theory behind this 
unique silent salesman. It can be 
seen that the average man or woman 
in business is always vitally interested 
in what his or her competitor is doing 
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DEGREASER SPEEDS UP REPAIR WORK 


A new gas heated degreaser machine 
installed in the Arthur L. Fields 
Chevrolet west side store removes 
oll grease from parts before mech- 
anics repair them. The men appreci- 
ate the cleanliness and are able to 
turn out more work as a result! 


DIPPING PROCESS EXTENDS 
LIFE OF STEEL PIPE 


At the new plant of Superior Concrete 
and Steel Pipe Company, 0605 SW Curry, 
large steel pipe to be used underground 
is coated with tar to prolong the life 
of the pipe. The tar is heated with 
gas to just the right temperature to 
make it stick well on the pipe! 


GAS SPEEDS UP PRESSING WORK 


Because the new gas boiler installed 
by Mr. W. T. Cowan in his shop at 
918 N.W. 21 Avenue automatically sup- 
plies plenty of steam at just the 
right pressure, he is able to press 
suits FASTER....BETTER....CHEAPER!! 





NEW OVEN AT MUNYON'S BAKERY 
IN LEBANON HEATED BY GAS 


For a fuel that speeds up production, 
cuts baking costs and on top of that 
turns out an improved product, there 
is no substitute for GAS! This firm 
recently replaced a wood oven with a 
modern GAS reel oven. One of the main 
reasons was to ELIMINATE SPOILAGE 
which speaks well for the automatic 
controllability of GAS as a FUEL!! 


GAS USED FOR STERILIZING MILK CANS 


The Northwestern Dairy located on the 
highway near Troutdale installed an 
automatic gas water heater for washing 
and sterilizing utensils. This re- 
placed another type water heater which 
was unable to meet the demands of this 
busy and meticulous dairy! 


POPULAR CHICKEN DINNER HOUSE 
INSTALLS NEW TYPE DISH WASHER 


CATHRYN'S, popular chicken and steak 
dinner rendezvous on Barbur Blvd., 
installed a new dishwasher, The water 
will be automatically kept at just the 
right temperature to sterilize the 
dishes by means of GAS! 


MORE ESTABLISHMENTS JOIN 
THE "SWING TO GAS" AND 
INSTALL MODERN KITCHEN EQUIPMENT! 


"Gas Does It Best" 


St.Rose Parochial School...N.E. 53d 
Dan & Marie Lunch...714 E. Burnside 


Lowe's Inc........1810 N.W. Lovejoy 
Benny's Bar-B-Q..1329 N.E. Broadway 


Mrs. Young's Cafe.....5932 S.E. 82d 
Sam Zussman.......731 S.W. 4th Ave. 


Mrs. E. S-eight...325 S.W. 4th Ave. 
L. T. Campbell....5028 N.E. 42 Ave. 


Concordia College..2811 N.E. Holman 
Salem General Hospital........Salem 





Electric Lunch.......++..-Corvallis 
California Packing Co.........Salem 








PORTLAND GAS & COKE COMPANY 


S. W. Sixth and Salmon 


- BRoadway 7611 








Typical Issue of ‘‘Silent Salesman’’. 


Original size 82x11. It develops 


inquiries from Industrial and Commercial prospects. 
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down the street. Rare as hen’s teeth 
almost is the concern that capitalizes 
on this human interest to make sales 
to these commercial and industrial 
accounts. 


“On the Job” works this way: As 
far as the prospect is concerned, to sit 
in the quiet of the office for a few sec 
onds each month and learn what 
competition has purchased in the way 
of new equipment is more than en 
tertaining, it leaves an impression 
that something is happening in his 
business that must be known about. 


For example, suppose John Dough 
operates a bakery. He is naturally 
interested in having the most modern 
equipment to do a good job for his 
customers. Suppose his competitor, 
Mr. Cake, has just installed a new 
piece of equipment. Mr. Cake isn’t 
very liable to call up Mr. Dough and 
tell him all about it, and how a more 
modern piece of equipment is doing a 
better job for him. 

But if Mr. Dough reads via the 
silent salesman that Mr. Cake has 
purchased a new gas oven and likes it 
very much, Mr. Dough is all attention 
and wants to know more about it. 
Why did Mr. Cake buy that oven? 


¢-BAR 


Gas Pressure 
REGULATORS 


for Reliability! 


Certified by A. G. A. Testing Laboratory. 
Write for Catalog and prices on Barber 
Conversion Burners, Appliance Burners, 
and Regulators 


THE BARBER GAS BURNER CO. 
3702-4 Superior Avenue 
CLEVELAND OHIO 





So he gets busy and finds out why. 
\ typical way the silent salesman 
makes a loud noise and paves the way 


to sales. 


It works that way all down the line, 
a popular restaurant modernizes its 
kitchen with a new gas range, a lead- 
ing tire shop comes out with a new 
automatic gas boiler, or even the cor 
ner grocery store installs a new gas 
unit heater: it’s all news of the trade 
and always carries a certain measure 
of salesmanship. 


Such a publication may be mailed 
oul separately, states Mr. Leech, to 
a selected list of commercial and in 
dustrial prospects or may be enclosed 
with other regular mailings, which- 
ever fits in best with the promotion 
plans. 


Cost? About $10 a month, mimeo 
graphed. Results? May be a $50 
sale or a $1000 sale. Specifically 
sent to whom? Restaurant operators, 
pressing shops, foundries, bakers, tire 
re-capping plants and similar com 
mercial and industrial houses. 


Indeed, one of those rare ideas that 
doesn't cost much to use, and yet 
brings in sales that make the cash 
register ring. 
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New Plumbing Manual Issued by 
National Bureau of Standards 


\ new manual of recommended plumb- 
ing practice prepared by a committee rep- 
resenting Federal agencies concerned with 
this subject was released by the Na- 
tional Bureau of Standards, Depart- 
ment of Commerce. In the preparation 
of the manual, the Department said, the 
committee gave due consideration to the 
available recommendations of other bodies 
and results of research in the Bureau’s 
laboratories. 


Part I of the manual is an introduction 
explaining the origin of the work. Part 
I! contains recommendations regarding 
necessary sizes of piping, precautions 
against pollution of water supply, per 
missible types of venting, and other mat- 
ters customarily covered in plumbing 
codes. Part II] contains information use 


ful in applying the recommendations, 1n- 


cluding illustrative interpretations of the 


specific requirements in part II. 


The recommendations are presented as 
suitable for adoption by Federal agencies 
engaged in actual plumbing work or in 
passing upon plans of structures contain 


ing plumbing 


Copies of the report issued as BMS 66, 
are obtainable from the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C., at 20 cents each. 








All sizes 
up to 
3,400 cu. ft. 


capacity 
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METER REPAIR PARTS 


ALL MAKES — ALL SIZES OF METERS 
LARGEST GAS COMPANIES NOW 
USING OUR PARTS 


SEND FOR OUR CIRCULAR ON 
METER REPAIR PARTS 


SAMPLES AND PRICES 
GLADLY SENT 


LAMBERT METER CO. 


PLAINFIELD, NEW JERSEY 
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Diaphragms 
Repairs 
Provers 
Pumps 
Calorimeters 
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City Gas For 
Special Atmospheres 


(Continued from page 18) 


although a few instances were noted 
where H, and CQ concentrations 
changed as much as 0.5% for such 
temperature decreases. 

As previously noted, furnace wall 
temperature had no noticeable effect 
on flue gas composition other than its 
influence on minimum aeration sup 
porting combustion which was re 
sponsible for appreciable quantities 
of unburned methane in flue products 
at aerations approaching this com- 
bustible limit. 


Effect of Furnace Design. on 
Combustion 


It has been pointed out in the pre- 
ceding discussion that each test gas 
could be burned in either test furnace 
at any degree of aeration down to 
80% without producing more than 
traces of unburned hydrocarbons in 
the flue gases. An aeration was de 
creased below this figure, a point was 
reached for each gas and each fur 
nace where heat developed by com 
bustion was lost to the furnace walls 
rapidly enough that the gas tempera- 
ture was only a little above the igni- 
tion temperature of the air-fuel gas 
mixture. As the lowest aeration 
supporting combustion was ap 
proached, less and less heat was avail- 
able to crack the remaining hydro 
carbons in the fuel and methane con 
centrations in flue products became 
increasingly larger, until that aera 
tion was reached where heat gen 
erated would not sustain combustion. 
Effect of combustion chamber ma 
terial on combustibility of natural 
gas is shown in Figure 8. 

From this it may be seen that heat 
loss characteristics of the combustion 
chamber had an important effect on 
the minimum aeration which will sup 
port combustion of a given fuel gas. 
Although only two materials of con 
struction were used in this investiga 
tion, the ceramic combustion tubes 
proved to be much better than the 
water-cooled metal tubes for com- 
bustion at very low aerations and re 
sults indicated that combustion tubes 
having better insulation could be em 
ployed to burn gas at still lower aera- 
tions. For example, the minimum air 
supply which would support com 
bustion of natural gas in the ceramic 
and water-cooled experimental fur 
naces was 67 and 77%, respectively, 
of the total air required for theoreti 
cally complete combustion. Similar 
ly, manufactured gases could not be 
burned below 53 and 58% aeration 
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Methane in the 
lue Products Resulting from 

Combustion of Natural Gas 
with Limited Air Supply 


Figure 8 


in the ceramic and water-cooled test 
furnaces, respectively. 

\lthough not investigated in this 
study, it seems reasonable from the 
foregoing to assume that for produc- 
tion of larger quantities of CO and 
H., lower aeration mixtures could be 
burned than attained in this study by 
external heating of the combustion 
chamber walls or by use of preheated 
air. Also, it is not unlikely that cross 
sectional areas different from those 
employed in this investigation might 
permit combustion at lower aerations. 


Coml 


Burner Design on 
mustion 


In the early stages of these studies it 
was found desirable to employ drilled 
port ceramic discs of the type il- 
lustrated in Figures 1 and 2. Single 
port burners were found to promote 
flame fronts having a large horizontal 
component as air supply was reduced 
toward lower limits of combustion. 
Combustion on a long horizontal 
flame front usually resulted in a puff 
of flame and contamination of air- 
fuel gas mixture with flue products, 
leading to premature extinction of 
flames. Multiple-drilled ports in ce- 
ramic burner discs overcame such 
characteristics by providing an es- 
sentially vertical flame front, as well 
as providing a more uniform distri- 
bution of flow of gaseous mixtures 
over the cross-section of the com- 
bustion tubes. It was also noted that 
ceramic material placed around or 
close to the burner ports, which be- 
came incandescent by its proximity, 
was very helpful in keeping the flame 
burning smoothly at very low aera- 
tions. 

Still further improvement in com- 
bustibility was made by subsequent 
changes in burner design. A double 
port arrangement was substituted for 
the single port through which the 
combustible mixture was transmitted 
to the ceramic burner disc. A mix- 


ture containing approximately 100% 
f the air theoretically required for 
combustion was supplied 
through a central port, while raw gas 
was admitted through an annular 
port surrounding this as shown in the 


Or % 


ce ymplete 
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lower sketch of Figure 2. \lthough 
some mixing undoubtedly occurred 
prior to combustion, a relatively air- 
rich mixture was maintained at the 
center of the ceramic burner disc 
and a gas-rich mixture at its extrem- 
ities. 

The air-rich mixture provided a 
high temperature ignition source, 
while absorption of heat by the outer 
layers reduced heat losses in propor- 
tion to average temperatures. Under 
these conditions natural gas was 
found combustible with 62% aera 
tion, or at 5% lower aeration than 
with the total premixing type of burn- 
er illustrated in the upper sketch of 
igure 2. These results indicate that 
other burner designs may be devel- 
oped which would utilize the heat 
generated by combustion to greater 
advantage in maintaining combustion 
at very low aerations. 


Future of Special Atmospheres 


In the preceding section of this pa 
per, data have been presented, outlin- 
ing the results of the investigation of 
the limits of partial combustion. It 
is worth remembering that these lim- 
its are not the limits of special at- 
mospheres in general because of mod- 
ifications which can be produced by 
other methods such as cracking, re- 
moval of unwanted gases, catalysis, ’ 
and so on. Nevertheless, the results 
of the American Gas Association’s 
current researches appear useful be- 
cause they have charted a previously 
unexplored area in our knowledge of 
combustion ; they may be summarized 
as follows: 


1. For a given fuel gas, composi- 
tion of flue products may be 
varied over a wide range by lim- 
iting the amount of air supplied 
for combustion. 

2. Other variables such as flue gas 
temperature, input rate, or com- 
bustion chamber wall tempera- 
ture were found to have a rela- 
tively minor effect on concentra- 
tions of flue gas constituents 
formed at any given degree of 
aeration. 
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Oxygen may be practically elim 
inated from flue gases by reduc 
ing the air supplied for com 
bustion to 95% or less of that 
theoretically required for com 
plete combustion. 
4. Fuel gas can be burned at aera 
tions close to the lower com 
bustible limit without more than 
traces of unburned hydrocat 
bons appearing in the flue prod 
ucts. 
Flue gas composition which will 
be produced by combustion of a 
given fuel gas at a given aera 
tion may be estimated from the 
fuel gas analysis, since it was 
found that amounts of carbon 
dioxide, carbon monoxide, hy 
drogen, and water vapor formed 
by combustion were a function 
of the amounts of total carbon 
and of total hydrogen (eithe1 
free or combined) in the fuel 
gas. 
6. Where it is desirable to burn 
fuel gas with least possible air 
supply to produce maximum 
quantities of reducing gases, 
carbon monoxide and hydrogen, 
careful attention should be given 
to both heat loss characteristics 
of combustion tubes or cham 


bers and to the design of burner 


Self Analysis an Aid to Successful 
Salesmanship 


By the time a salesman emerges fron 
one of R. R. Cronkhite’s “clinics” he is 
better acquainted than he ever was witl 
one particular individual—himself. 

Cronkhite, able salesman, able execu 
tive, practical psychologist, believes that 
most salesmen, no matter how long they 
have been selling, need to be checked up 
occasionally. But they will hardly ever do 
the checking themselves. Some one must 
do it for them. 

Hence these Cronkhite clinics 

A clinic with Dick Cronkhite is an 
teresting adventure 

He asks the salesman 45 questions. Some 
of these are personal, some are imperti 
nent, some are amusing, some are serious 
Some pertain to the man’s business, some 
to his salesmanship, some to his sales tecl 
nique, some to other phases of his job 

“All I want a fellow to do is to think 
honestly about himself,” Cronkhite says 
“T want him to get acquainted with that 
fellow he lives with 24 hours every day 
You’d be surprised how many of then 
don’t know this interesting chap at all.” 

We thought it would be valuable to 
put these 45 clinical questions into the 
hands of any man interested in selling 
more. Cronkhite has given us permission 
to do So, 

If you'd like a set, it’s yours for the 
asking. Address Mr. Cronkhite in care of 
this publication. There’s no cost or ob 


ligation. It may help you to more sales, as 
it has already helped several hundred 
other men. A posta? eard will do. 
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employed. 

Throughout this paper, the use of 
prepared atmospheres in metal treat 
ing has been stressed largely because 
this has been the largest field in which 
they have been applied but it has by 
no means been the only one. Space 
will not permit more than a hint at 
the things to come although so use 
ful a tool is bound to expand as man 
ufacturers become more familiar with 
its possibilities. 

The metallurgical industries are 
only beginning to apply these meth 
ods for the reduction of ores. Some 
of the typical examples are the de 
carburizing of pig iron to make steel 
by the 
\ ( 1 ted b 

vo and possibly three mining com 
panies are experimenting with the di 
rect reduction of iron ore with special 
atmospheres made from gas, which, 


R. K. process, recently in 
va Swedish Count. At least 


successful, will be truly revolution 
ary in characte 

In the chemical field, it may be 
wrong to claim hydrogenation as an 
application of Spec lal atmospheres but 

won't hurt to remind ourselves that 
the special atmosphere is an excellent 
source of high hydrogen concentra 
tions. Chemical manufacturers han 
dling inflammable liquids have used 
inert atmospheres for fire protection 


REEDS 


and for purging. Theoretically, boil 
er flue gases from any fuel might be 
applied for this work, but practice 
has shown the desirability of using 
controllable, independent special al 
mosphere generation in order to avoid 
the hazard of introducing air, which 
may happen so easily in the case of 
boiler gases. In the related paint and 
varnish field applications of inert at 
mospheres for agitating linseed oil 
and blanketing it against fire hazards 
are growing rapidly. 

Because the results of applied 
special atmospheres improve the qual 
ity and finish in so many products, 
there is certain to be a definite change 
in specification for many different 
classes of merchandise. Not only is 
il possible to make better looking 
products, but the bright finishes and 
hard surfaces make new applications 
practical. In no field is this likely to 
become of greater significance than 
in our program of National Defense. 
Twenty years ago during the first 
World War, the demand for certain 
munitions almost exceeded our ability 
to turn them out. It was a mechan- 
ical development—the — continuous 
conveyor oven——which received its 
start in those years and which proved 
to be one of the vital factors in doing 
the job. 
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IDEAL FOR ANY TRENCH OR OTHER 



















4.20 , 


ERIE 
Capacity 
Y2” to 2” 
Weight 5 Ibs. 


A sample cutter for test and trial may 
be ordered on memorandum invoice, to 
be paid for if retained or returned for 


credit if unsatisfactory. Try it once, and you will use 


no other. 


CLOSE QUARTER JOBS 


The REED FOUR WHEEL Cutter operates with 
a short back and forth motion through only 
one third of a circle. Each of the four 
wheels exerts the same pressure on the 
pipe, and all 4 therefore cut evenly and 


completely through the pipe at the 
same time. 


Equipped with Reed special alloy 

RAZOR BLADE Wheels, which cut 
with remarkable ease, leave little 
burr, and have a long life of 
useful service. 


REED MFG. COMPANY 


1436 W. 8th Street . 


ERIE, PA. 
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Service Regulator with Internal 
Relief Valve 


The Pittsburgh Equitable Meter 
Company have announced that 
their Emco Type B Ejector Service 
Regulator can now be furnished 
equipped with an internal relief 
valve. According to the manufac 
turer, it is extremely important that 
service regulators, whose principal 
function is to reduce higher distri- 
bution pressures to pressures suit- 
able for meter and house piping, 
perform this task of reducing with 
a maximum of safety. The purpose 
of the Internal Relief Valve is to 
prevent pressures in excess of 
those for which the regulator is sel 
from reaching the house lines. 

Operation of this device is ex- 
plained by referring to the accom- 
panying illustration. In normal op- 
eration, as a pressure regulator un- 
der standard conditions, spring | 
operates to hold valve III on seat 
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New Equipment 


Gas-Fired Air Conditioner 


The Heil Co., Milwaukee, Wis- 
consin, announces an AGA Ap- 
proved Model F-80G Activ-Air Con- 
ditioning Unit. This modern condi- 
factory - assembled 
Package Unit’’ furnished complete, 
ready for immediate installation. 
All of the component parts and 
assemblies necessary for winter air 
conditioning service are contained 

1 the attractively finished steel 
cabinet that occupies a floor space 
of only 26 x 46 inches and stands 
but 57 inches high. 

The overall efficiency giv a 
capacity rating of 80,000 B. T. U. 
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lator valve, or a nicked seat, main 
valve B fails to close, pressure will 
build up under the main dia 
phragm IV, above the normal lock 
off pressure. When this pressure in- 
crease, multiplied by the area olf 
the large diaphragm IV, is suffi- 
cient to overcome spring I, valve 
III is raised off its seat, and the ex- 
cess pressure is relieved through 
the fluted area of valve III, into the 
top diaphragm chamber. Thence 
this gas flows out through vent con 
nection V, by raising breather disc 
VI. Obviously, vent connection V 
must be piped to a safe place for 
the venting of unburned gas. On 
relieving this over pressure, spring 
I will close the Valve. Valve III is 
guided accurately to its seat, thus 
insuring a positive shut-off. 

The Pittsburgh Equitable Meter 
Company descriptive bulletin No. 
1065 will be sent upon request to 
the manufacturer at 400 N. Lexing- 
ton Avenue, Pittsburgh, Penna. 
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Heil Air Conditioner 





per hour, which is ample to meet 
the heating requirements of the 
average small home. Low fuel cost 
brings the operating cost well with- 
in the budgeted heating allowance 
of thrifty home owners. 


Ratings and specifications for this 
unit include: 60 square feet of 
heating surface; 625 square inch re- 
placeable filter area; % h.p. split 
phase blower motor of 1750 R. P. 
M. fitted with automatic overload 
reset. The burner, of special design, 
is an atmospheric type available 
for either Natural, Mixed, or Manu- 
factured Gases. 


Reznor Unit Heaters 


The new line of Reznor gas-fired 
unit heaters, which includes fan 
type, blower type and duct type 
units, is described in Catalog U41 
recently issued by the Reznor Man- 
ufacturing Co., 106 James St., Mer- 
cer, Pa. Each type of unit is avail- 
able in five different capacities 
ranging from an input of 55,000 btu. 
per hour to an input of 200,000 btu. 
per hour. 





Reznor Suspended Type Heater. 


Catalog U4l comprises twelve 
pages, 8% x 11, and is fully illus- 
trated with drawings and photo- 
graphs which show the important 
construction features of the various 
types of units. It is punched with 
standard three hole punching for 
easy filing. Copies of the new cat- 
alog will be sent free upon request. 
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Appliances 





Pilot Loaded Reducing Regulator 


Noteworthy diversified additions 
to their complete line of regulators 
for the gas industry are announced 
by The Chaplin-Fulton Mfg. Co., 
Pittsburgh, Pa. 

The Fulton pilot loaded reducing 
regulator is designed to meet the 
cemand for more accurate regula- 
tion of medium and high outlet 
pressures. Precision control of out 
let pressures, is adaptable to any 
installation where pilot loading is 
desirable. It is readily adjustable 
to deliver a constant outlet pressure 
from inches of water to several 
pounds. It will maintain a constant 
cutlet pressure regardless of con- 
sumption or inlet pressure varia- 
tion, and will lock-up with but frac- 
tional rise in pressure. Atmospheric 
bleeds have been eliminated, con- 
struction simplified and mainte- 
nance minimized. 


“Multi-Vane” Drills 


Ingersoll-Rand Company has an- 
nounced two new additions to its 
“Multi-Vane” Drill line—new sizes 
00 and 0. These new tools are ex- 
tremely light in weight ranging 





Multi-Vane Drill 


from 1% to 2% pounds. 
attachments can be furnished 
adapt these tools for light screw 
driving, nut running, close-quarter 
drilling, wire brushing, sanding, etc 
Three different types of |! 
(straight, lever throttle, or 
grip) are available. 


r naies 


LILALINALS 


pistol- 


omy. Many 


For further details address all 
‘“ommunications to Ingersoll-Rand 
Company, 11 Broadway, New York 
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New 1941 Roper Range 


The 1941 Roper Gas Range fea- 
ures even heat, speed, and econ- 
ovens have had one 
two of these highly im- 





1941 Roper Range 


portant features. However, it is 
perfect balance 
> essentials are offered 
or ideal oven operation. 
Seal-Tight’’ ovens on many 
dels eliminate excessive heat 
nd banish enamel discolora- 
tion on the exterior of the range. 
The new Roper ‘Observ-alite” 
hich is a small glass window in 
; botto permits milady 
view the operation of the oven 


seldom that the 


with all thre 





ing when she desires to “take a 


16 new improved ‘Turret Top” 


i 
nore stooping or bend- 
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... the “Peasant-Ware” broiler with 
Serve Tray ... the new “Glo” broil- 
er speeding up broiling as much as 
20%—these and other features join 
hands to provide a complete cook 
ing service. 


1941 Servel Electrolux 
The 1941 Servel Electrolux refrig- 


erator contains more new or im- 
proved features designed to meet 
the changing requirements of the 
modern housewife than models of 
previous years. 

Increased ice cube capacity, 
added shelf area, greater flexibility 
of storage space, faster freezing of 








1941 Servel 


ice cubes, more easily removed ice 
cube trays and cubes and a newly 
designed exterior are gas refrigera- 
tor sales pegs. 

Interior flexibility is improved by 
the addition this year of a second 
sliding shelf which may be placed 
in one of two positions to the three 
position sliding shelf introduced 
last year. 

Tilt shelves next to the freezing 
unit provide extra storage space for 
small containers or may be tilted 
back to provide extra storage space 
for tall bottles. 

A trigger releases the ice cube 
trays from the freezing unit. A new 
positive-acting grid and cube re- 
lease permits removal of ice cubes 
from the trays individually or all at 
once. 

The frontal appearance of the re- 
frigerator has been improved by 
the addition of stainless steel trim 
on the front legs and lowering the 
apron of the small door covering 
the gas burner and a new style 
panelling of the refrigerator door. 

The full grip double action door 
latch, made of a clear transparent 
plastic material, will not fingerprint 
or mar. 
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Catalogs 


Safety Controls. Condensed 
catalog C13 of McDonnell & 
Miller, Wrigley Bldg., Chicago 
describes in brief their several 
safety devices for steam, hot wate 
and warm air heating plants. 


Portable Potentiometer. [0 
testing thermostats on domest 
gas ranges, commercial or indus 
trial equipment, Foxboro (¢ ompan) 
of Foxboro. Mass.., des¢ ribes thei 
portable indicating potentiomet 
in bulletin 763. The double rang: 
model is for temperatures 0-000 
F. and 0-2000° F. 


Home Heating—Air Condition- 
ing. Several types of gas fired au 
conditioning units, and gas fired 
boilers and gravity furnaces are 
shown in Westinghouse bulletins 
distributed by their Springfield, 
Mass., sales dept. 653 Page Boule 
vard. 


Pipe Coatings. “Iitumastic Bul 
letin” for September, 1940, covers 
various applications of priming and 
enamel coatings in pipe lines for 
gas and water and for industrial 
maintenance work. It is issued by 
Wailes Dove-Hermiston Corp. 


Westfield, N. J. 


Gas Range Connectors. |*astman 
Mfg. Co., Manitowoc, Wis., de 
scribe their connectors, fittings, 
etc., in much detail with dimen 
sions and prices in Catalog 41G. 


Temperature Regulators. Sarco 
Company, Inc., 183 Madison Ave 
nue, New York, have issued a new 
catalog, No. 52, covering seli 
operated temperature regulators 
for controlling flow of steam, gas, 
water, or brine. . 

Sixteen pages profusely illus 
trated show several new types re 
cently added. A special feature is 
complete capacity tables for se\ 
eral different valve styles to meet 
control problems in connection 
with industrial process work, 
water heating, air conditioning, re 
frigeration, etc. 


Potentiometer — Pyrometer. \ 
new portable instrument is full) 
described and illustrated in _— 
tin 540 issued by J-B-T Ins 
ments Inc., 441 Chapel Street, ie W 
Haven, Conn., makers of electrical 
measuring and control instruments 
for industrial use. 


Conveying Equipment. Volume 
186 of “The Labor Saver” issued 
by Stephens-Adamson Mig. Co., 
Aurora, Ill., shows by diagrams 


January, 1941 


and illustrations with brief descrip- 


tive text, a great many actual in 
stallations of their equipment for 


onveving, elevating, S( reening 
nd transmission. A wide variety 
f applications are shown with ex 
eptior illustrations 


Controlling Liquid Level.—live 


lifferent methods of liquid level 
control are completely described 
in Publication 2939, published by 
Cochrane Corporation, Philadel 

hese controllers find wide adap- 

tion to services in the power and 
process fields. They control levels 
and regulate the flow of liquids to 
or from surge tanks, storage tanks, 
stills, receivers, absorber towers, 
heaters, ondensers, and evapora 


Boiler Feed Water Regulators. 
Bulletin 429 describing the Copes 
Flowmatic Regulator, a simplified 
two-element steam-flow type, has 
been released by Northern [quip 
ment Co., Erie, Pa. Printed in 
three colors, this 16 page, 814” X 
11” bulletin is illustrated with 
yperating diagrams, performance 
charts and installation photo 


Centrifugal Blowers. The Roots 
Connersville Blower Corporation, 
Connersville, Ind., has issued a 
20-page bulletin) No. 23-B12_> on 
equipment used in sewage treat 
ment and water works plants. 
Volume-pressure curves and oper 
ating characteristics of both posi 
tive displacement and centrifugal 
type blowers are shown. 

The economical use of gas from 
the sludge digestor tanks in gas 
engines driving aeration blowers 
is described in detail. Motor 
driven blowers, gas meters, equip- 
ment for water aeration and car- 
bonation, backwashing of filters, 
priming centrifugal pumps, for 
producing vacuum on filters, and 
metering and _ proportioning of 
chemicals for water treatment are 
also mentioned. 


Thermometers — Pressure 
Gauges. The Brown Instrument 
Company, Philadelphia, Pa., has 
published Catalog No. 6705 on 
thermometers and pressure gauges. 
It covers the complete line of Cir- 
Thermometers and 
pressure gauges, indicators, re 
corders and controllers, as well as 
self-contained and portable models. 

Seventeen constructional fea- 
tures of the Electric Controller are 


cular Case 


illustrated and the Principle of 


Operation is described in detail. 
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Liquefied Petroleum Gas Meters. 
Bulletin L.P.G.4 of American Meter 
Co. describes in detail, with appro 
priate ee their meters for 
liquefied g 

Eagecigily helpful is the section 
devoted to Specifications. It is 
based directly upon American 
Meter Company experience in pro 





viding—from the very beginning 
of the industry specially-con 
structed meters in a range suthi 
ciently wide to cover all butane 
propane applications. Such meters 
therefore have been adequately 
tested and approved; the perform- 
ance records of thousands of actual 
installations throughout the field 
having been continuously checked 
and rechecked. 

Copies are available through the 
main office or any district office of 
\merican Meter Co. 


Controls and Instruments for 
Heating, Refrigeration and Air 
Conditioning are shown in gen- 
eral catalog, eighth edition, issued 
by Julian P. Friez & Sons, Balti 
more, Md. Their control of tem- 
perature, pressure and humidity 
are explained in considerable de- 
tail. Portable and stationary re 
corders are also described. 


Worthington Bulletins. Recent 
bulletins issued by Worthington 
Pump and Machinery Corporation, 
Harrison, N. J., are H620, Bal- 
anced Angle Two Cylinder Air 
Compressors ; B39 Convertible En- 
gines, Gas-Diesel; B38 Four Cycle- 
Direct Injection Diesel Engines; 
B26 Pressure Filters for Water 
Purification; B27, Hot Process 
Water Softener. Copies of all are 
available through any district 
sales office or representative as 
well as the main office. 
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Gas Appliance Manufacturers 
To Hold Annual Convention 
in Los Angeles 
The annual convention of the Associa 

\pplhance and Equipment 
rs will be held at the Amba 
sador Hotel, Los Angeles, Calif., June 3-4 


tion Ot Gas 


\Manufactur 


5, 1941, according to an announ 
W., | Derwent, president of the \ssocia 
tion 


ment 


\ssociation’s product « 


sions will meet during the convention un 


| ach « the 


der their respective chairman \t these 
divisional meetings plans for sales promo 
tion activities in behalf of 
} 


major gas a 
pliances will be discussed as well as the 
general business conditions of each group 
This will be the first time that the As 
sociation has held its Convention on _ the 
Pacific Coast and a record attendance is 
expected The manuiacturers and gas 
utilities have done an excellent job of sales 
promotion on the Pacific Coast during the 
past few years in behalf of gas and gas 
appliances and it was at the invitation o 
the utilities and manufacturers that the 
\ssociation’s Time and Place Committee 
finally decided to hold the convention 1 
Los Angeles 
Plans for the 


speakers, general program, etc., 


convention including 
will be an 
nounced at a later date. 

J 


% 


A.G.A, Annual Convention 


The twenty-third annual convention 


the American Gas Association will be 
held the week of October 20, 1941, in At 
lantic City, New Jersey, according to an 
announcement by T. J. Strickler, of Kan 
sas City, Missouri, president of the Asso 
ciation 
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Society of Refrigerating Engineers 
Elects New Officers 

Dr. William Rk. Hainsworth, vice-presi 
dent in charge of engineering of Servel, 
Inc., was elected a vice-president of the 
\merican Society of Refrigerating Engi 
neers at the final session of the Society’s 
annual convention held in New York. 

Dr. Hainsworth’s contributions in the 
development of the Servel Electrolux gas 
refrigerator gained for him many honors, 
them the Charles A. Munroe 
Award granted annually by the American 
Gas Association. 


among 


L. Logan Lewis, vice-president in charge 
of engineering of the Carrier Corp., Syra 
cuse, N. Y., was elected president of the 
Society Charles Rk. Logan, Superior 
Valve and Fittings Co., Philadelphia, Pa., 
was also elected a vice-president ,and John 
S. Stone, Johns-Manville Co., was elected 
treasurer. 


A.G.A, Offers Prizes for Papers 
on Gas Acceptance 


os ( ( CT¢ \ 14 

‘ in G \ ition, under pla 
i ( ecel R. S. Child, chair- 
an, Committee on Personnel Practices, 
he best papers on the subject, “How | 
\\ 1 |i ease | 1 \cceptance ot Gas 

e Ideal Domestic Fuel.” 

Phe ontest is open to all employees Ol 


mpanies ot the American 
Gas Associatior lwo prizes will be 
the first prize will be $150, and 


Papers must be the origi 


nal work of the author or authors, pre 
pared exclusively for this competition. No 
limitation is established as to length. 


The contest closes May 1, 1941, and all 
entries should be submitted by that date 
to the Committee on Personnel Practices, 
\merican Gas Association, 420 Lexington 
\venue, New York, N. Y. Winners will 


e announced and prizes awarded, at th 


1941 Ainual Convention of the Associa 
tion. 
Detailed information on the contest 
rules obtainable from the Secretary, 
\merican Gas Association 
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Follmer Appointed Chairman of 
Gas Assn. Rate Committee 


L. Follmer 
lepartment of the Consolidated Gas, 
Electric Light and 


timore, 


manager of the rate re- 


Power Company, Bal 
Md., has been appointed chairman 
of the Rate Committee of the American 
Gas Association, according to an announce- 
nent by z J. Strickler, president of the 
\ssociation. Mr. Follmer will direct the 
important work of this committee which 
as devoted more than 20 years to study 
of all phases of rates and rate-making. 
\fter graduation from Cornell Univer- 
sity in 1910 with a degree in Mechanical 
Follme: 


Engineering, Mr spent five years 


in the power and mechanical department 
of the Consolidated Coal Company in 
Fairmont, W. Va., engaged in power plant 
design and engineering work. 

From 1924 to date, Mr. Follmer has 
been associated with the Consolidated Gas. 
Electric Light and Power Company of 
Baltimore—first as assistant to the elec- 
trical engineer engaged in the design of 
the Holtwood (Pennsylvania) and Gould 
Street (Baltimore) power plants; then two 
years as assistant purchasing agent, several 
years as technical assistant to the presi- 
dent, and, since January, 1938, as manager 
of the rate research department. In this 
latter capacity his studies of rate problems 
have attracted wide attention. 











Boyer Appointed Manager Gas 
Dept. Philadelphia Electric Co. 


Kkdward G. Boyer has been appointed 
Manager of the Gas Department of the 
Philadelphia Electric Company, succeeding 
Leon B. Eichengreen, recently deceased. 
Mr. Boyer is a native of Catasauqua, 
Lehigh 


I 1 
University He entered the employ of the 
{ 


a., and a graduate engineer oi 


nited Gas Improvement 


1911, subsequently becoming assistant su 


Company in 





Edward G. Boyer 


perintendent of gas operations of the 
Northern Indiana Gas and Electric Com- 
Later 
he was made superintendent of the Read- 
ing plant of the Consumers Gas Company, 
at Norristown, Pa., in 1924. He was ap- 
pointed superintendent of gas handling and 
production of the Philadelphia Suburban- 
Counties Gas and Electric Company, a 


pany, Hammond, Indiana, in 1914. 


predecessor of Philadelphia Electric Com- 
pany, in 1927. 

Mr. Boyer is a member of the American 
Gas Association, a past president and 
member of Council of the Pennsylvania 
Gas Association, and a member of impor- 
tant committees of both organizations. 


t 


Exhibit of Ruud Water Heaters 


For gas utility executives in Greater 
New York and vicinity, the Ruud Manu- 
facturing Company will hold a pre-view 
of 1941 products and promotion at the 
Waldorf-Astoria Hotel in New York City. 
Dates are January 14, 15 and 16. A similar 
showing will be held in Chicago in Feb- 
ruary. 
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William W. Bodine 


A. R. Weis, Elected Director 
of Dresser Mfg. 


R. Weis, President and Genet 


Co. 
Mr. A. 


\ngeles, has been elected to 
of Directors of the 
ing Company, Bradford, Pennsylvania, a 


Dresser 


cording to an announcement made by H 


N. Mallon, 


President. 


Mr. Weis has been identified for mat 


the Boat 
Manufactut 


a 


Manager of the Pacific Pump Works, L« 


years with the development of heavy-dut 


centrifugal pumps for power plant and « 
refineries. He became 


November issue. 


H. Vinton Potter Now With 
Fall River Gas Works Co. 


Mr. H. Vinton Potter announced 


cently that he has resigned from the Oki: 


koma Natural Gas Company to accept tl 


position as General Sales Manager for 1 
Fall River Works 
River, Mass. 

Mr. Potter went to Tulsa in Februar 
1937, from Pawtucket, Rhode Island 


Gas Company, F: 


he took an executive capacity as Merchar 


dise Sales and Advertising Manager in t 
Oklahoma Natural Gas Company. 

He has served as chairman of the W 
dow & Store Display 
American Gas 
of the Window 


Committee of t 


& Store 


\ssociation, and as edit 


President of the 
Pacific Pump Works, as announced in thi 


Display Bulletis 





He has served also as Associate Regiona 


Director of the CP Gas Range Pron 
Program, and is at 


present a member 
the Refrigeration Committee and 
Commercial Section in which he 
strvey of the promotional efforts « 


merchandising utilitie 
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Announces Executive 
Appointments 








\ta eeting of the Board ol Directors 
( The | ted Gas Improvement Com 
pany he Dec. 27th, John E. Zimmermann 
as elected Chairman of the Board and 
will continue ; Chairman of the Execu- 
tive ( tte \s Chairman of the 
Boar be the Senior Executive 
(thee ving general direction of the 
business | affairs of the Co npany 
\\ il \\ Bodine was elected Presi 
lent a wil be the Executive Officer 
aren the active management of the 
( Dal 
ne was born in Philadelphia in 
887 is educated at The Episcepal 
adet St. Paul’s School, Harvard 
Universit und the University of Pennsvl- 
vania La School He has been with 
e | ed Gas Improvement. Company 
e 1919 iving entered its employ on 
t on service overseas. In 
925 is elected a Vice-President and 
1934 became Executive Vice-President. 
In 1932 he was elected a Director of the 
| to fill the vacancy caused by 
the d of his father, Samuel T. Bodine, 
l’resident of the Company from 1912 to 
1926 
\l e is also a Director of Phila- 
elphia Electric Company, Delaware E!ec- 
tt Power Company, The Connecticut 
Light a Power Company, and other 
UU. Svste Companies 


The New Corporate Structure 
of Pacific Lighting Corporation 








\ nsolidation has been effected be- 
et Pa Lighting Corporation and 
lustrial Fuel Supply a sub- 
ry of the tormer Company. LeRoy 
Edwards, Vice-President and General 
anager < Pacific Lighting Corporation, 
state that this move conformed to the 
Pacif Lighting Corporation’s policy of 
. n of corporate structure, and 
onomies in operation 
e executive staff of Pacific Lighting 
t as now constituted following 
ne adjustments accomplished in con- 
nection with merger of Industrial Fuel 
Su stands Chairman of 
ard o lirectors, ( ©. G. Miller: 
res ent Robert \\ Miller: vice-presi 
ent al veneral managert | ¢ Rov M Ed 
a e-presidents, Robert A. Horn 
G. Volkmann and Bernard W. 
Ford treasurer, (ts \. Gilln secretary, 
\ \ilson; assistant treasurer, A 
tant secretaries, WW. M. Fow- 
Black; controller, C. E. Pear- 
i te ent ¢ erations a W. 
tant superintendent of opera 
t M L. Fort; a auditor, R. ] 
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John E. Zimmermann 


New Reference Book on Synthetic 
Organic Chemicals 


\n attractive and comprehensive refe1 
ence book, “Synthetic Organic Chemicals,” 
containing data on the properties and uses 
of 142 industrial 
just been published by Carbide and Carbon 
Chemicals Corporation, 30 East 42nd 
Street, New York City. This 96-page book 
is a completely revised and enlarged tenth 
edition 


organic chemicals, has 


It includes six new chapters and 
contains information on 66 products not 
Most 


book are not 


described in any previous editions. 
of the contents of this new 
from 


obtainable and 


many of the chemicals were not previously 


any other source 


known to industry. 

\n index of the industrial applications 
of the 142 synthetic organic chemicals is 
particularly references 
15 ta- 
such 
solubilities 


locating 
More than 
bles have been compiled containing 


useful in 
to one’s own industry. 
useful information as_ resin 
and arrangements of the chemicals in the 
order of their phy sical properties such as 
boiling point, specific gravity, viscosity, 
etc..—greatly simplifying the task of find- 
ing a compound with the desired combi- 
nation of properties. Tabulations contain- 
ing shipping information and specifications 
make the book as helpful to a purchasing 
agent as it is to a chemist. 

The blue gray this new 
edition is made durable and attractive by 
“Vinylite” 
the book can be obtained with 
out cost from Carbide and Carbon Chemi 
cals Corporation, Unit of 


and cover 


a protective coating of resin 


Copies ot 


Union Carbide 
42nd 


and Carbon 
Street, New 


Corporation, 30 East 


Yu rk, N. Y 

















STACEY BROTHERS 


Gas Construction Co., Inc. 
“STACEY -KLONNE 


& TELESCOPIC GAS HOLDERS 


PURIFIERS AND STEEL PLATE CONSTRUCTION 


“STACEY BULLET” PRESSURE HOLDERS 


Eastern Office: 


21 West St., N. Y. C. 
































January, 1941 


Meritorious Service Certificates to 
Consolidated Edison Employees 


Consolidated Edison Company of New 
York, Inc., have announced the award of 
fifty two Meritorious Service certificates 
to employees of Edison System Companies 
in’ Manhattan, — the Bronx, Brooklyn, 


Queens and Westchester County, who in 
the last year have shown outstanding 
bravery and good judgment in life saving 
and the protection of property in the New 
York area. This brings the total number 

r such awards made by Edison System 
Companies in the last fourteen years to 
781, of which 660 were for life saving 

All of the Edison Companies’ 36,000 


employee s—trom president to office boy 


are trained in first aid and the application 
of the prone pressure method of resuscita- 
tion. They frequently put their knowledg: 
to work in emergency situations. Meri- 
torious Service awards are open to all 
employees who perform outstanding acts, 
either on or off the job, with the excep- 
tion of the emergency crews, who in the 
course of their work have saved 16,000 
lives in the last quarter century 


Fourth Annual Midwest Power 
Conference 


The 1941 meeting of the Midwest Power 
Conference will be held April 9th and 10th 
21 the Palmer House, Chicago. This con 
ference is sponsored annually by Illinois 
Institute of Technology (formerly Ar- 
mour Institute of Technology) with the 


cooperation of seven other midwestern uni 


versities and colleges and the local sec 
tions of the Founder and other engineer- 
ing societies. The conference is entering 
its fourth year under the present spon 
sorship 


Luke C. Rizzo Receives National 
Safety Council Award 


For his part in the rescue of an unco! 
scious boy from within a gas-filled tank 
car last March, Luke C. Rizzo, an em 
ployee of United Gas Corporation, Hous- 
ton Division, was awarded the President's 
Medal of the National Safety Council at 
a safety meeting of the Company in its 
Navigation Boulevard plant Dec. 4th. The 
presentation was made by J. V. Strange 
vice-president of the Company. 

\ssisting kizzo in the resuscitation was 
Tl. Z. O’Leary, a city fireman of Central 
Fire Station 
assisting award of the National Safety 


Mr. O’Leary was given an 


Council. 

United Gas officials also announced that 
an effort was being made to obtain the 
(arnegie medal for W. W. Wheeler, a 
house painter who, with the aid of his 
n, John Ralph, 19 years old, risked his 


life by entering the gas-filled tank car and 


carrying out the unconscious Bracci boy 
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Bruno Rahn a Director of A.G.A. 

Bruno Rahn, president of the Milwau 
kee Gas Light Co., Milwaukee, Wis., has 
been elected a director of the American 
(sas \ssociation for a one-year term 
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CONVENTION CALENDAR 


yo 
ce | 


16-2 


AO 


9 


() 


24 


January 
American Soctety of Heating 
and Ventilating Engineers, 
Hotel Muehlebach, Kansas 
City, Mo 


February 
Southern Gas Association 
and A. G. A. Southern 
Southwestern Regional Gas 
Sales Conference, Hotel 


\dolphus, Dallas, Texas. 
A. G. A. Mid-llest Regional 


1 


Gas Sales Conference, Chi- 


March 
A. G. A. Industrial Gas Sales 
Conference, Baltimore, Md. 


Oklahoma Utilities Assn., 
Tulsa, Okla 
New England Gas Associa 


tion, Hotel Statler, Boston, 
Mass 

April 
Fourt! Annual Midwest 
Power Conference, Palmer 
House, Chicago. 
Wid-West Gas Association, 
Hotel Nicollet, Minneapolis, 
Minn 
Southwestern Gas Measure- 
ment Short Course, Univer- 
sity of Oklahoma, Norman, 
Okla 
Gas Meters Association of 
Florida and South Georgia, 
Hollywood, Fla 
A. G. A. Distribution Con 
ference, Pittsburgh, Pa. 
Missouri Assn. of Publi 
Utilities, Elms Hotel, Excel- 
sior Springs, Mo. 
A. G. A. Hotel, Restaurant 
and Commercial Sales Con 
ference, Chicago, Il. 

May 
A. G. A. Natural Gas Sec 
tion onvention, Adolphus 
and Baker Hotels, Dallas, 


Texas 


Pennsylvania Gas Associa 
tion, Skytop, Pa. 

A. G. A. Production and 
Chemical Conference, New 
York, N. Y 
Canadian Gas 
Hamilton, Ontario. 

Natural Gas and Petroleum 
Association of Canada, Ham- 


on, Ontario 

June 
Annual Convention A. G. A 
} V., Ambassador Hotel, 
Los Angeles, Cal. 
American Society of Me 
chanical Engineers, Kansas 


City, Mo 


September 
Vid-Il’ est Gas School and 
Conference, Ames, lowa 
October 
Vattona Safety Congress 
and Exposition, Chicago, Il 
American Gas Assn. 25th 
Jnnual Convention, Atlantic 


City, N. J 


Association, 
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Oklahoma Utilities Assn. 


\t the meeting of the Board of Direc- 
ters of the Oklahoma Utilities Association 
held in Tulsa, Oklahoma, December 5, 
1940, the following Officers were elected: 

President: KR. K. Lane, President, Public 
Service Company of Oklahoma, Tulsa. 

First Vice President: W. L. Woodward, 
l’resident, Zenith Gas System, Inc., Alva 

Second Vice President: J. C. Happenny, 
President, Oklahoma Power & Water Co.. 
Sand Springs. 

Treasurer: B. M. Lester, Vice President 
and Treasurer, Oklahoma Gas and Elec 
tric Company, Oklahoma City 

Secretary: Kate A. Niblack, Oklahoma 
Utilities Association, Oklahoma City. 

The Annual Convention is to be held 
March 17-18th at Tulsa. W. L. Wood- 


ward is convention chairman 


Gas Machinery Company Takes 
Over Improved Equipment-Russell 
Engineering Company Business 


\nnouncement was made recently that 
the Improved Equipment-Russell Engi 
neering Division of the Combustion Utili- 
ties Corp., 60 Wall Street, New York, had 
sold all of its files, drawings, records, 
moulds and patterns to The Gas Machin 
ery Co., Cleveland, Ohio. The Improved 
E-quipment-Russell Engineering Division 
manufactured and installed gas benches, 
gas ovens and increment oil gas apparatus. 
‘he Gas Machinery Company has served 
the gas industry with gas plant equipment 
ior nearly forty years and will add the 
al ove mentioned equipment to their regu 
lar line 


Water Heater Complaint 


The Japanese customer who wrote 
the following letter to the service de- 
partment of a gas company, certainly 
expressed his exasperation picturesque- 
ly, whether or not he had cause for 
complaint 
“Sir and Dear Gentleman 


“| have possess your hot water-keep 
ers tor ten month beginning last year. 
Do you remember me? Thank you. But 
I must say that the flabbergast on those 
purchase have come to my end. What 
the Sam Jones are the matter with 
those hot-water keepers? My hot-water 
keeper cannot keeping hot water in its 
stomach, all time keep only cold water. 
And for past three months the burner 
of iron makes fires up the back every 
week every punctual. This are to angry 
me because fellow citizen come.to my 
house and starting laughing saying the 
following nouns:—Get bucket by the 
day stove, Get a bucket by the day 
stove, which I are threat to do in the 
soonly future if no advice are in ad- 
vance. It are bitter lump because when 
| telling my friendships that I am going 
to purchase vour water-keeper they say, 
I told you so 

“In irritate your loving customer. 

“B. G. Yohomato 

“P.S—You got no more business run- 
ning water-keeper factory than for 
Goodness Sake That is all I hope 
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FIVE BOSTON CONSOLIDATED SALESMEN WIN WATCHES 


In the Ruud-Monel National Watch Contest, five salesmen of Boston Consoli- 
dated Gas Company were among the winners. Above, on the extreme left are J. 
J. Quinn, General Sales Manager of the Gas Company and C. H. Ackerman, Ruud 


New England Manager. To the right of the water heater are the winners (I. to r.), 
Paul C. Connell, Herbert Rabinson, Charles Horn, Thomas Roach and Vincent 
Stuart. 
NJ . vs iy) . 3 ng » » +P 
F, E. Sellman Forms R. S. Agee Accepts Vice Presi 


dency Roberts & Mander 
Stove Company 


New Sales Organization 


F. E. Sellman, for the last ten years 


vice-president of Servel, Inc., has formed R. S. Agee. sales 


a new company, Gas Refrigerator Dis promotion manager 
tributors, Incorporated, which will han the Association 
dle the distribution and sale of Servel 
Electrolux Refrigerators in the areas 01 
Metropolitan New York, formerly hat 
dled by the Consolidated Edison Co 


of Gas Appliance 
and Equipment 
Manufacturers, 
New York City, 


New York, and in Westchester Count) eaves that organi- 

which has been handled by the West inn on Bebraat 

chester Lighting Company 1. 1941. to becor 
Mr. Sellman is well known in the gas _ ident o 





industry; both to utility men and to the 


manufacturers of gas appliances. It was lander Stove Co.. 


during his active career with Servel Hatboro, Pa. Mr. Agee’s duties with the 
Inc., that the first million gas refrigera \ssociation will be assumed bv John E. 
tors were sold. He first came to Servel Brogan, field counsellor for the CP Gas 
in 1926 and for the next four years was’ Range program of the A.G.A.E.M 
their consulting engineer on Electrolux Mr. Agee has been in charge of the 
In 1930, Mr. Sellman was made vice CP Gas Range promotional activities for 
president of the Servel Sales Companies, the Association for approximately three 
and had charge of distribution, sales ears, coordinating the merchandising and 
advertising and sales promotion. Du promotional programs of department 
to illness he had to give up the active stores, dealers and utility companies. He 
work he had started has represented the industry in both Can- 
George Jones, Jr. succeeded Mr. Sell ida and the United States, and because 
man, and Mr. Jones is now the operat of his extensive platform work and _ his 
ing head of the Servel, Inc. sales or wide promotional and merchandising ex- 
ganization. perience with utility companies and deal- 





THE GOODMAN STOPPER 


Now has the “Z” handle for easy manipu- 
lation. When locked in place it holds. 
Stopper cannot slip. Gas cannot pass. Ad- 
justed in 30 seconds. 

Ask for circulars on this and other dis- 
tribution equipment. 





ain st | 
Nearly a half century of service to the 
Gas Industry. 


Safety Gas Main Stopper Co. 


The Reliable Shut-Off 
for Street Mains 








523 Atlantic Avenue, Brooklyn, New York 
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ers, frequently has been termed the coun- 
try’s “Number 1 Range Salesman.” 

He was active in the industry for eight 
years prior to joining the Association, 
having started with the Washington Gas 
Light Company, Washington, D. C., as a 
door-to-door appliance salesman, later as 
suming the successive posts of sales su 
pervisor and sales promotion managet 
with the same organization. 


Canadian Notes 


\YLMER, Ont.—The Central Pipe Line 
Co., Ltd., who along with the Union Na- 
tural Gas Co., have been drilling in the 
new field discovered last year in South 
Malahide township, recently brought in 
the biggest producing well yet discovered 
in this field. The well blew in at four 
million cubic feet per day. The Central 
Pipe Line Co. already have eleven big 
producing wells in this field 


REGINA, SAsK.—One of the largest 
producing gas wells in Canada was re- 
cently drilled in a new gas district lo- 
cated about 15 miles south of Vale Marie, 
near the Montana border. The gas which 
was reached at a depth of 1,500 feet, is 
coming out at the rate of almost 15,000,- 
000 cubic feet a day at a pressure of 
1000 pounds. If the flow keeps up to 
that figure, the well will be largest gas 
producer in Saskatchewan. 


Vancouver, B. C.—G. S. Dawson, for 


any years one of the executives of 


the merchandising division of the Brit- 
ish Columbia Electric Railway Co., this 
city, has been appointed supervisor of 
gas sales and will give general super- 
vision to all operations that come with- 
in the scope of the gas sales department 





LATTNER 
GAS — OIL BOILER 
3 HP to 35 HP. 





Burns natural gas or regular fur- 
nace oils with equal efficiency. 


P. M. Lattner Mfg. Company 
Cedar Rapids, Iowa 
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CONSULT CONNELLY 


Let us analyze your purifica- 
tion problems. The experience 
of Connelly engineers, backed 
by daily contact with the in- 
dustry, is at your service with- 
out obligation. 


Write us today 


CONNELL 


The nation’s vast rearmament program finds Con- 


nelly ready. Keeping pace with this terrific tempo 
we have greatly increased our production facilities 
enabling us to maintain the high standard of qual- 


ity and service upon which our reputation has been 
built. 





For more than 64 years Connelly has served the 
leading gas companies of the country. Today, as 
always, we are backing up the gas industry by con- 
tinuing to be the most reliable source of supply for 
purification materials at lowest prices, despite rap- 
idly rising costs, and increasing difficulties of pro- 
curement. 


IRON SPONGE & GOVERNOR CO. 


CHICAGO, ILL. ELIZABETH, N. J. 
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“Bert” Sutherland Joins 
Chaplin-Fulton 


\. D. Sutherland, lately and for some 
years connected with the company of Lee 
C. Moore as sales manager for its easter 
territory, has been engaged by the Chay 
lin-Fulton Manufacturing Company as 
sales engineer in the marketing of thei 
pressure control equipment. 





A. D. Sutherland 


Mr. Sutherland is well known to users 
of such equipment, especially in the oil and 
gas industries, in which he has been en 
ployed since 1910, with the exception o 
one year spent overseas during the World 
War. Starting as a tool dresser in Okla 
homa, he participated in one capacity and 
another during the gas boom of the Cleve 
land field in Ohio and the later one o 
the McKeesport, Pa., field. He was for 
a time employed as a salesman for the sup 
ply house of Frick & Lindsey, in which 
connection he made many friends. His 
rew duties with Chaplin-Fulton begin this 
month. 


N. A. M. Defense Committee 
Headed by W. P. Witherow 


Announcement is made that William 
Porter Witherow, Pittsburgh steel manu 
facturer and President of the Blaw-Kno» 
Company, has accepted the 1941 Chai 
manship of the National Association 
Manufacturers’ Committee on National 
Defense and Industrial Mobilization 

Mr. Witherow, a native son of Pitts 
burgh, Pa., who began his career in the 
steel business with Jones & Laughlin Steel 
Company, today heads the Blaw-Knox 
Company and is a director of more that 
th 


a dozen other large organizations in that 


city. 


Meter Maintenance Manual 
Issued by EMCO 


\ publication, “Repair and Maintenan 
Manual for Emco and Ironclad Displace 
ment Gas Meters,” has been issued by 
Pittsburgh Equitable Meter Company 
This manual contains 80 pages of text and 


It is printed or 
| 


large, clear illustrations 
high grade book paper, is wire boun 
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pen flat and has a heavy “non-soil” black 


REPAIR AND 
MAINTENANCE 


MANUAL 


EMCO AND IRONCLAD 
DISPLACEMENT GAS METERS 
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re 


PITTSBURGH EQUITABLE METER COMPANY 
piTrsaves 





pared by the 


he text matter was pre] 


mee ngineering Department and is 


Ww ritte n non-technical language Ove 
X80 photographs were made especially for 
the purpose of providing the users of 
Ironclad No. 1 and Emco Domestic and 


1 steel 
Dtaining the 


arge Capacity cast iron and vresse 





meters wit a means [ot 
ultimate in value from their metering 

Meter repairmen will find this book in- 
aluable, since the latest and most efficient 

ethods of renewing the life of these cast 
iron and pressed steel meters are so com- 
pletely described and illustrated. The text 
matter explains fully the use of jigs de- 
veloped to simplify the reconditioning of 
these meters Ways and mean of ad- 
justing and proving meters «after neces- 
sary maintenance work has been completed 

covered in an interesting chapter. A 
complete set of prover tables, showing 
percentages of error, as well as a table 
for changing percentage of error to »cr- 
centage of correction, is reduced. 

Since the Manual is of value primarily 
to those who have occasion to perform 
actual work on these meters, the distri- 
limited to Meter Shop 
Foremen, Distribution Superintendents and 


bution is being 


\leasurement Engineers To receive a 
copy of this manual, requests should be 
addressed to the Pittsburgh Equitable 
Meter Company, 400 North Lexington 


\ve., Pittsburgh, Pa 
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PAUL A. RYAN 


Paul A. Ryan, Chief Statistician of the 


American Gas Association and head of 


t \ssociation’s Statistical Staff since 
1927, died suddenly in his home, New 
Y k, December 25tl 

\ graduate of the Massachusetts Insti 


tute of Technology, in 1923, Mr. Ryan 
ined the New York & Queens Electric 
Light & Power Co. of New York as 


Power Sales Engineer in charge of elec- 


tric power sales and service in Long 
Island City In 1925 he was awarded one 
of the prizes offered by Bonbright & 
( mpat in a nationwide contest for the 


elinerican Gas Journal 


best papers on the development of | the 
electric light and power industry. 

To improve further his knowledge ot 
the public utility industry, Mr. Ryan took 
the two-year special course in public 
utility management at the Harvard School 
£ Business Administration, receiving the 
degree of M.B.A. in 1926. Following 
eraduation, he was on the staff of the 
Harvard Business School and engaged in 
research in public utility economics under 
the direction of Philip Cabot, Professor 
of Public Utility Management at Harvard 
During this period Mr. Ryan also was 
associated in consulting work on rates and 
market analysis for gas and_ othe: 
utilities. 

Prior to joining the American Gas 
\ssociation, he served a year on the staff 
of the chief statistician of the American 
Telephone & Telegraph Company, New 
York, preparing forecasts of general busi- 
ness and economic conditions to be used 
as a guidé for the management of the 
various Bell System Companies. 

On July 1, 1927, Mr. Ryan joined the 
\.G.A. headquarters staff to organize 
and develop the Statistical and Rate De- 
partments. He had served continuously 
in the capacity of Chief Statistician ever 


since 


A. B. GROESBECK 

\. B. Groesbeck, vice-president and gen- 
eral manager of United Gas Corporation, 
died November 30th at Locust Valley, 
Long Island, N. Y., after a brief illness 

Mr. Groesbeck had left Houston on a 
trip east, where he was taken ill. He was 
removed to the home of his brother, C. EF. 
(;roesbeck, chairman of the board of Elec- 
tric Bond and Share Company of New 
York City, and remained there until death 
came. 

\ native of Michigan, Mr. Groesbeck 
spent his life in the public utility business. 
He went to Houston about five years ago 
to take charge of personnel work in the 
former United Gas Public Service Com- 
pany, with headquarters in Houston. In 
the summer of 1937, he was elected vice- 
president and general manager of United 
Gas Corporation, in charge of the Oper- 
ating Division, which position he held at 
the time of his death. 


ERNEST C. SCOBELL 
Ernest C. Scobell, who started as a clerk 
with the Rochester Gas and Electric Cor- 
poration in 1904 and became vice-president 
and comptroller of the company, died De- 
ccomber 11th. 
old. 


Mr. Scobell was a former president of 


He was sixty-three years 


the Empire State Gas and Electric Asso- 
ciation and for the last six years had been 
president of the Rochester Club. 


FRED R. DAVIS 
Fred R. Davis, a founder of the Audit 
Bureau of Circulations and advertising 
space buyer for the General Electric Com- 
pany at Schenectady for 25 years, died 
lec. 26 at his home in Schenectady after 
an illness of two years. He was 64 years 


old. For many years he supervised the 


expenditure of more than a million dol 
lars annually for newspaper and magazin 


space 
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Now 


for this complete 
and authoritative 
treatise— 





Pipe Corrosion 
and 
Coatings 


by 


Erick Larson 


Past Chairman of American 
Gas Association Distribution 
Committee; Author of articles 
on High Pressure Distribution 
and Regulator Structures. 


Fully illustrated with many 
diagrams, charts and photos. 


Written in plain understand- 
able language for practical 
men, 


468 Pages—-161 Illustrations, 
Completely Indexed, Cloth 
Bound. 


While the supply lasts we of- 
fer Single Copies at $1.50. 

2 or more copies to same 
address, $1.25 each, postpaid. 
(Original price $2.50 each) 
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The Contents Include 


History and Research 
Definition and Scope of 
Corrosion 

Corrosion Theories 
Electro-Chemical Theory of 
Corrosion 

Stray Current Electrolysis 
Soil Surveys 

The Electrical Character- 
istics of Soils 

Soil Testing with Resistance 
Rods 

Soil Analysis 

Laboratory Test for Soil 
Corrosivity 

Burial Tests 

Survey by Observation 

The Corrosion Survey 
Collection and Use of Cor 
rosion Measurements 
Summary of Soil Survey 
Procedure 

Necessary Qualities of a 
Protective Coating 

Pipe Surface Preparation 
Paints 

Petrolatum Coatings 


Vitreous Enamel and Syn 
thetic Resin Coatings 


Primers 
Asphalt Coatings 
Tar Base Enamel Coatings 


Practical Considerations in 
Application of Primers, 
Coatings &c. 


Pipe Coating Fillers 
Pipe Coating Shields 
Cement Coatings 

Cathodic Protection. 
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The Sprague No. 1A Combination 
Meter-Regulator 
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is a modern measuring device, of- 
fering you economy of installation 
and upkeep, unequalled accuracy 
and greater efficiency all in one 
unit, and the features which have 
been outstanding in Sprague 
Meters for so many years have all 
been maintained. 
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